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About this Manual 

We’ve added this manual to the Agilent website in an effort to help you support your 
product. This manual provides the best information we could find. It may be incomplete 
or contain dated information, and the scan quality may not be ideal. If we find a better 
copy in the future, we will add it to the Agilent website. 

HP References in this Manual 

This manual may contain references to HP or Hewlett-Packard. Please note that Hewlett- 
Packard's former test and measurement, life sciences, and chemical analysis 
businesses are now part of Agilent Technologies. The HP XXXX referred to in this document is 
now the Agilent XXXX. For example, model number HP8648A is now model number Agilent 
8648A. We have made no changes to this manual copy. 

Support for Your Product 

Agilent no longer sells or supports this product. You will find any other available 
product information on the Agilent Test & Measurement website: 

www.agilent.com 

Search for the model number of this product, and the resulting product page will guide 
you to any available information. Our service centers may be able to perform calibration 
if no repair parts are needed, but no other support from Agilent is available. 
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SECTION I 

GENERAL INFORMATION 


1-1. INTRODUCTION, 

1-2, This section contains general information about 
the Model 4271D 1MHz Digital LCIl Meter, A 
general description plus Information on specifications, 
accessories, and instrument identification is given, 

1-3, SPECIFICATIONS, 

1-4, Table 1-1 is a complete list of the Model 4271D 
critical specifications that are controlled by toler¬ 
ances, Table 1-2 contains general Information that 
describes the operating characteristics of the 4271B, 

1-5, DESCRIPTION. 

1-0, Automatic high speed, precision L, C, It, G 
and D Measurements are features of lids now Model 
4271B 1MUse Digital LCR Meter. Using a four- 
terminal pair measurement technique to minimize 
stray capacitance convenient for semi-conductors, 
capacitance measurements fromO.OOOpF tolO.OOOnF 
and inductance measurements from OOO.Onit to 
1000,OpH are easily made. Basic capacitance meas¬ 
urement accuracy Is 0.1%, Readout is 4-1/2 digit 
LED display with 90% overrungo. Capacitance loss 
components are measured as paralleled conductance 


(00,00pS to lOO.OOmS in 4 ranges) or dissipation 
factor (to 1,0000), Inductance lo ss components are 
measured aw series resistance (0,00011 to lO.OOOkU) 
or dissipation factor (to 1,6000), Selectable functions 
with loss components simultaneously displayed are 
C-D, C-G, L-D or L-R, Loss readout is 4-1/2 digit 
LED display. Capacitance measurement test voltages 
are 20mVrms - LOW, 600mVrms - HIGH and induct¬ 
ance test currents are 6mA to 2pA, DC bias vari¬ 
able from 00,0V to 39,0V in 0.1V steps is optional. 
Full interface compatibility with HP calculators and 
digital recorders completes the versatile Model 4271B. 
Typical applications are C and L measurements of 
discrete components in the laboratory or on the pro¬ 
duction lino, seml-conductoi measurements and L 
of C examinations of delay lines and pulse trans¬ 
formers. 


1-7, INSTRUMENT IDENTIFICATION. 

1-8. Hewlett-Packard uses a two-section nine char¬ 
acter (OOOO.JOOOOO) or eight character (000-00000 or 
000,100000) serial number. The first three or four 
digits(serlal prefix) identify a series of Instruments; 
the last five digits identify a particular instrument in 



4271B 




P/N 8710-0340 


Figure 1-1. Model 4271B I MHz Digital LCR Meter and Accessories. 
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Section I 
Table 1-1 


Model *127 HI 


Table 1-1. SneelflenUons (Sheet 1 of >1' 


Measurement Terminals t 4-termlnnl pair cnn- 
slmctlno (current and potential termi¬ 
nals for both lilpli and low sides). 

Display: Dual 4-1/2 digit display, maximum 

display 10000 lor C, G, L, It and 
10000 for D (counts). 

Tost Frequency: 1MHz iO.OlTi, 


Ranging: Auto/Mannnl, remote control with 
Opt. 101. 

External DC bias source: Provision for external 
DC bias voltaic of t200V maximum to 
BNC connector (EXT INPUT) on rear 
panel. Max, bias current 20mA. 
Input resistance lO.BkD i IO'Ii. 

Monitor output: Bias voltage monitoring BNC 
connector (monitor) on rear panel. 
Output resistance -170R 1 10% to llceu 
terminal. 


CAPACITANCE MEASUREMENT 


Parameters Measured: Capacitance and conduct¬ 
ance (C-G) or capacitance and dissi¬ 
pation factor (C-D), 

Equivalent Circuit: Capacitance In parallel with 
conductance, 


Offset Adjustment: Offset AD,I. compensates for 
stray capacitance or residual conduct¬ 
ance of test fixture. Variable ranges 
are lpF and IpS. 


C Ranges and Accuracies 


ITEMS l>At«iE 

c 

FULL SCALE DISPLAY g 


TEST SIGNAL LEVEL 


--1 

HIGH j 

LOW 


\CCURACY g 



in,in»),,i 

lull.mi), s 


2 

hHi.ni>|.| 

|lK'0.O/f»N 


3 

|»RH|,l)|,[ 

tiMHHhh S 


liMtitOnl 

Inn ini in s 


L000 on i?ucli nui^e, liveable when C muling more than 1000 count*. 

tins * 

: imA tin * .’if*-. 

L'UmVtiih f Mrv, 

► . ■ i.M - f ■ «. n.i.lwnf * . ..1*111 s I * »* ► i. -nM • ♦ r». tiling*.. . 

| ► ,* 0.1 * i tl. t *■ * 

} *•- K • -i 



T»tM>nAttns ► lO V 

►OmA'miin f |ov. 


i» . . . 

i ■ * * "Mill- | 


n. | ► / 

<L| * i 

". i > 

n J ♦ ^ 

u l' • ; 

■».;> * t 

‘ * 1 nno‘ N * ) 

’(‘-lomr^) 


1 ' ’ iiinn'*' ) 

imnr N -) 

lomm, 

“ N. * 

t .ii • (in 


1 .11 • (IS 

^0000 V 

X. > 


1 ’ (■’ * i mm Nl 




•When conductance reading is loss than 1000 counts. Warm-up time: One hour 
required to meet all specifications. Accuracy listed In above table applies 
over a temperature range of 22° C t5°C (at 0’C to 50 C, accuracy is doubled) 
Nc means capacitance readout hi counts. Accuracy check: HP Model 10021A 
Test Fixture should be used to prevent errors caused by Improper connection 
to standard device. 
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, Table 1-1 

____ Table 1-1. Snectfieations (Sheet 4 of 4). ___ 

OPTIONS 


Option 001: Internal DC bias source. 

Range: 00.0V to 38.9 V, variable in 0. IV 
steps. 

Accuracy: i0.2'oofj ntting t5mV (when am¬ 
bient temperature is 23° C ±5° C and 
warm-up tin e is more than GO min.). 

Output resistance: 1.5kf? ±10 o ( bias voltage 
is applied to Hcuii terminal. 

Short circuit current: Less than 8mA. 

Control: Controlled manually by HP 1G023A 
DC bias controller (available extra) 
or by HP 9815A, 9825A, 9830A/B 
or 9845A calculators through HP-1B 
when OPT. 101 is installed. 

Control input 1 connector: HP P/N 1251-0143, 
14-pin receptacle, (Amphenol 57- 
40140). 

Mating Connector: HP P/N 1251-0142 (Am¬ 
phenol 57-30140). 


Option 002: HCD output for C L. 

Option 003: BCD output for G/R/D. 

Option 004: BCD on ,/ut for C/L and OR/D 
(Alternauly). 


(Reference Information 

for BCD Output Options) 

Output signal: l-2-4-8 code, bit and digit-para¬ 
llel. Data-4 1 2 digits, Polarity-1 2 digit, 
Annunciation Signal-1 digit, Decimal Point-1 
digit and Unlt-1 digit. 


State 

Level 

Output Characteristics 

Low 

0 to 0.4V 

Maximum Sink 
Current -10mA 

High 

4.2 to 5V 

Output 

Impcdance-3001: 


OPT 004 Uses Ground True. 


Print Command: Positive pulse, *5V, approx. 35 
/(see wide. Output impedance 300R, 

Hold Off: Level (2.5V to 15V with an input im¬ 
pedance of lOkfl. 

Output Connector: HP P N 1251-0087. 50-pin 
receptacle, (Amphenol 57-40500-375). Mating 
Connector HP P/N 1251-008G, (Amphenol 57- 
30500). 

Option »«• -. Ro*er to IEEE STD 488-1975 
Standard Digital Interface for 
Programmable Instrumentation. 

Purpose: To provide HP-IB(Hewlett-Paekard 
Interface Bus) Interface capability. 

Bus Function Capability: 

SHI: Source Handshake Function. 

AH1: Accept Handshake Function. 

T5: Basic Talker, Serial Poll, Talk Only 
ami Unaddress if MI.A Functions. 

L4: Basic Listener, and Unaddross if 
MTA Functions. 

SRI: Service Request Function. 

RL2: No Local Lockout. 

DTI: Device Trigger Function. 

No other inis functions are provided. 

Instrument Functions Coni rolled: FUNCTION, 
RANGE, Triggering, and DC Bias 
(when 4271B is equipped with Option 
001 DC Bias). 


Data Output Available: 

C - D, C - G, L - R, L - D, C and L. 

Data Output Format: 

C L-D G R is serial form and C or 
L only. 
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Model 4271D 


Table 1-2. General Information. 


How to determine measuring timer The following 
diagram shows time as a function of 
measured parameter and value when 
Range is fixed. When Ault* Range Is 
selected, a range selection time of 
100msec/range step is added to time 
shown below. 


77TTT 


Ti; m 


i t i-rr *- 1 " 



uf 

(i, II. 0 


lif uiluit: '.I C, t, li iwnlbi 


Remote Manual Trigger: After completion of a 
measurement cycle, a now cycle may 
be started by pushing (manual) TRIG¬ 
GER button or by remote trigger input 
to REMOTE TRIGGER connector. 

Remote Trigger Input: A measurement cycle may 
be initiated at REMOTE TRIGGER 
Connector by changing logic level 
state from ”0" (zero volts or connec¬ 
tion to ground through loss than 25R) 
to ”1*’ (TTL high level or open), pulse 
width: ^ I/isec. 

Manual Trigger Button: Releasing TRIGGER 

button (when depressed) initiated new 
measurement cycle. 

Accessory Furnished: HP 10038A test fixture. 


To determine your measurement speed; Actual 
measuring time is dependent upon "C” 
or "L” leading and “D”’ or "R", ”G” 
reading. To find actual measuring 
time proceed as follows: 

1. Select one set of curves, C-D and 
L-D or G-G and L-R. 

2. Determine "D" or "R" or "G” reading 
(in counts). Select one curve out of 
that is nearest to your reading. 

3. Determine ”C’* or "L” reading (in 
counts). Locate on graph (horizontal 
axis). 

4. The intersection of Stops 2 and 3 will 
give ineasuring time in msec (vertical 
axis of graph). 

IX Autoranging is used, add 100msec/ 
range change to the above measuring 
time. 


Operating Temperature and Humidity: 0"C to 
50°C, relative humidity to 95%at 40“C. 

Power: 100/120/220V ±10%, 240V *5% -10% 

48 - 06Hz, 80VA Max. 

Dimensions: n n 


NOTES 

dimensions in millimeters 

AN0HNCHE5) 




4?? a U6SW1 


Weight: Approximately 10kg. 


Reading Rate: Reading rate is defined as the time 
required for one measurement cycle 
plus time interval between completion 
of a measurement cycle and the start 
of next cycle. The TRIGGER RATE 
control varies time Interval between 
completion time of a measurement 
cycle and start of next cycle (5msec 
minlmum/3spc maximum). 
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Table 1-4. Option Compatibility. 


Option 

and 

Description 


001 

DC BIAS 
CONTROL 


Option Board(s) 
& Location 


Compatible with Option 


002 

C/L BCD 
OUTPUT 



002 

003 

004 

101 

YES 

YES 

YES 

YES 


.Mount P N 04271-66560 
Connector Board Assy, 
in rear panel opening 
(not used with Opt 101). 



YES NO NO 


.Mount P N 'Mechanically 
/ 04271 -77”25 possible but 
Conner*or not likely to 
BoaK Assy be used with 
b’ rear Opt 004. 

panel opening. 


003 

G/R/D BCD 
OUTPUT 




Mount I> N 04271-77224 
Connection Board Assy 
in rear panel opening. 


Notes 

and 

Board P.'N's 


When Op*. 001 is in¬ 
stalled, bias control made 
by 16023A Bias Con¬ 
troller except when Opt 
101 HP-1B Is Installed 
and the bias is control¬ 
led by the Bus (only). 

A21 DC Bias Supply 
P/N 04271-77227 


A23 BCD Output 
P N 04271-77229 

A35 External Trigger 
P/N 04271-77238 


A24 G R D BCD Output 
P N 04271-77230 

A35 External Trigger 
P N 04271-77238 


004 

C/L & G R/D 
BCD SERIAL 
OUTPUT 



101 

HP-1B 

INTERFACE 




-Mount P N ‘Mechanically 
04271-77224 possible but 
Connection not likely to 
Board Assy be used with 
in rear Opt 002. 

panel opening. 



YES NO NO NO 


Mounted in rear panel. 


A25 Control Board 
P N 04271-77231 

A26 Decoder Board 
P N 04271-77232 

A35 External Trigger 
P N 04271-77238 


A31 CPU Assy. 

P N 04271-66551 

A32 Control Assy. 

P N 04271-66552 

A33 Data Assy. 

PN 04271-66553 

A34 Connector Assy. 
P N 04271-66554 
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Table 1-5 


Table 1-5. Accessories Available, 


Model 16021A Calibration Connector for Callbra- I Model 10033A Test Leads - with small coaxial 


tion of 4271B (Includes GH-900 
connector). 

• .. U X 


& & $ S 


onnoctor (IIP P N’: 1250-0324). 


Model 16022A General Purpose Test Fixture 


Model 1C034A Test Fixture - for Chip Capacitor 
Measurement. 


'tf 


i 

ft 








Model 1G023A Bias Voltage Controller. 


/ 
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Paragraphs 2-13 to 2-1G 


Model 4271B 



2 Pull FUSE PULL lever and rotate to left 
This removes line fuse 

3 Select operation voltage by orienting PC 
board to position desired voltage on top 
left side Push board firmly into module 
slot. 

4 Rotate FUSE PULL love' back into normal 
position and re-insert ti.se in holders, using 
caution to select correct fuse value 



Operating Voltage 

Fuse 

HP Part No. 

Description 

100Vac or 120Vac 

220Vac or 240Vae 

2110-0007 

2110-0202 

1 A 250V Slow Blow 

0.5A 250V Slow Blow 


Figure 2-1. Voltage and Fuse Selection. 


2-13. Figure 2-2 shows the available power cords, 
which may be used In various countries including the 
standard power cord furnished with the Instrument. 
HP Part number, applicable standards for power 
plug, power cord color, electrical eh. racterlstlcs 
and countries using each power cord are listed In the 
figure. If assistance is needed for selecting the 
correct power cable, contact nearest Hewlett- 
Packard office. 


2-14. Operating Environment, 

2-15. Temperature. The Instrument may be op¬ 
erated in temperatures from O’C to <-50' C. 

2-lG. Humidity, The instrument may be operated 
in environments with relative humidities up to 95‘t’ at 
40 ! C. However, the instrument should be protected 
from temperature extremes which cause condensa¬ 
tion within the instrument. 
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Figure 2-2 
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Hl> Part No. 8120-1378 
NEMA 5-15P 
Color: JADE GUAY 
Furnisliecl 


4F & 
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. I Hill 
■i I.MIIN 
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IIP Part No. 8120-1300 

AS-Cl 12, N.Z.S.S. 198 
Color: GUAY 
250V, OA 

for Australia, New Zealand, etc, 


-N 1 HiM r htllt 


\ VHIOVV 

IIP Part No, 8120-1089 

i f*nn;v» 

CEE7-VII 

N t KiMt 111 Of 

Color: MINT GRAY 

fi . 

250V, 0A 

V|| 11 )VV 

l HMlHVt 

for East West Europe, Brazil 
Iran, Venezuela, Israel, etc. 


Note E: Earth or safety ground, 

E: Line of active conductor. 

N: Neutral or identified conductor. 


Figure 2-2. Power Cables. 
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Paragraphs 2-17 to 2-27 


Model 4271B 


2-17. HACK INSTALLATION. 

2-18. The Model 42711) is ready for bench operation 
as shipped from the factory. Additional parts neces¬ 
sary for rack mounting arc* packaged with (lie instru¬ 
ment. To convert for rack installation, refer to 
Figure 2-3 and proceed as follows: 

a. He move tilt stand. 

b. Hemove feel (press the foot-release button, 
slide fool toward center of instrument, and tilt 
off). 

c. Hemove adhesive-backed plastic trims. 

d. Attacti trim strip along bottom edge of front 
panel. 

e. Attach flanges to front end of sides (larger 
corner-notch toward bottom of instrument). 
Instrument is now ready to mount in standard 
rack. 

CAUTION- 

AMBIENT TEMPERATURE IN HACK 
DURING OPERATION SHOULD NOT 
EXCEED A MAXIMUM OF 122T(50 C C) 

BE SURE INSTRUMENT POSITION- 
IN RACK PERMITS AIR CIRCULA¬ 
TION. IF NECESSARY, USE BLANK 
PANELS (IIP TYPES 12080B THRU 
12085B), 

2-19. STORAGE AND SHIPMENT. 

2-20. Environment. 

2-21. Tiie instrument maybe stored or shipped in 
environments within the following limits: 

Temperature. -40'C to *75°C 

Humidity.. Up to 95'o 


/ 1 ILI 

STAND 



Figure 2-3. Conversion to Rack Mounting. 


The instrument should bo protected from temper¬ 
ature extremes which cause condensation inside the 
instrument. 

2-22. Packaging. 

2-23. Original packaging. Containers and mat¬ 
erials identical to Miose used In factory packaging 
are available through Hewlett-Packard offices. if 
the instrument is being returned to Hewlett-Packard 
for servicing, attacli a tag indicating Die type of 
service required, return address, model number, 
and full serial number. Also mark the container 
FRAGILE to assure careful handling. In any corres¬ 
pondence, refer to the Instrument by model number 
and lull serial number. 

2-24. Other packaging. The following general in¬ 
struction should lie used for re-packing with com¬ 
mercially available materials: 

a. Wrap instrument in heavy paper or plastic. If 
shipping to Hewlett-Packard office or service 
center, a’tacli tag indicating type of service 
required, return address, model number, and 
full serial number, 

l>. Use strong shipping container. A double-wall 
carton made of 350 pound test material is 
adequate. 

c. Use enough shock absorbing material (3 to I 
inch layer) nrojnd all sides of iintrumen*. to 
provide firm cushion and prevent movement 
inside container. Protect control nmol with 
cardboard, 

d. Seal shipping container securely. 

e. Mark shipping container FRAGILE to ensure 
careful handling. 

f. In any correspondence, refer to instrument by 
model number and full serial number. 

2-26. OPTION INSTALLATION. 

2-26, The following paragraphs describe how to 
install the 4271B Options in a standard 427lBunit. 
Firstly, perform the following for all option instal¬ 
lations: 

a. Disconnect power cable from 4271B instrument. 

b. Remove top cover from instrument. 

c. Perform the installation instructions as des¬ 
cribed in the following paragraphs for the 
desired option. 

2-27. Option 001 Installation. 

a. Insert A21 (P N: 04271-77227) board into op¬ 
tion socket labelled "A21”. 

b. Remove blank plate covering "DC BIAS CON¬ 
TROL" opening. 

e. Mount connector board assembly (P N: 04271- 
06500) in opening. . • 
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2-28, Option C02 Installation. 

a. Insert A23(P/N: 04271-77229) and A35 (P/N: 
04271-77238) hoards into option sockets label¬ 
led "A23" and "A35" respectively. 

b. Remove blank plate covering "C> L DATA 
OUTPUT" opening. 

I 

c. Mount connector board assembly (P/N: 04271- 
77225) in opening. 

2-29, Option 003 Installation. 

a. Insert A24 (P/N: 04271-77230) and A35 (P/N: 
04271-77238) boards into option sockets label¬ 
led "A24" and "A25" respectively. 

b. Remove blank plate covering "DATA OUTPUT" 
opening. 

c. Mount connector board assembly (P/N: 04271- 
77224) in opening. 

2-30. Option 004 Installation. 

a. Insert A25 (P/N: 04271-77231), A26 (P/N: 

04271-77232) and A35 (P/N: 04271-77238) 

boards into option sockets labelled "A25", 
"A26" and "A35" respectively. 

b. Remove blank plate covering "DATA OUTPUT" 
opening. 


c. Mount connector board assembly (P/N: 04271- 
77224) in opening. 

2-31. Option 101 Installation. 

a. Replace blank panel at rear panel with A34 
Connector Ass’y (PN: 04271-00554) as shown 
in Figure 2-4(a). 

b. Connect A31 CPU Ass’y (P/N: 04271-00551), 
A32 Control Ass’y [P N: 04271-00552), and 
A33 Data Ass'y (P/N: 04271-00553) together 
with Hat cable A31VV1 from A31 Ass’y. 

c. Insert A31, A32 and A33 into specified option 
so-kets as shown in Figure 2-4(b). 

• Note 

Ass’y numbers (A31~A33) a.b labeled 

r beside the option sockets. 

d. Connect the IC type plugs at the end of the dual 
line flat cable from A31 board to the appro¬ 
priate IC type sockets .11, .J2 on A34 Connector 

1 Ass’y. 

e. Tur.l instrument on. 

f. Adjust A31R10 to set the dc voltage at the 
A31TP1 to the same as the voltage stamped on 
the ceramic case ol the A31U15 IC (within 
• 5%). 


i 


! 



Figure 2-4. OPT. 101 Installation in 4271B. 


i 
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CERTIFICATION 

The Hewlett-Packard Company certifies that this instrument was 
thoroughly tested and inspected and found to meet its published 
specifications when it was shipped from the factory. The Hewlett- 
Packard Company further certifies that its calibration measure¬ 
ments are traceable to the U.S. National Bureau of Standards to 
the extent allowed by the Bureau's calibration facility. 


WARRANTY AND ASSISTANCE 

All Hewlett-Packard products arc warranted against defects in 
materials and workmanship. This warranty applies for one year 
from the date of delivery, or, in the case of certain major compo¬ 
nents listed in the operating manual, for the specified period. We 
will repair or replace products which prove to he defective during 
the warranty period provided they are returned to Hewlett- 
Packard. No other warranty is expressed or imp'ied. We are not 
liable for consequential damages. 

Service contracts or customer assistance agreements are available 
for Hewlett-Packard products that require maintenance and re¬ 
pair on-site. 

For any assistance, contact your nearest Hewlett-Packard Sales and 
Service Office. Addresses are provided at the hack of this manual. 
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that series. The letter between the two sections iden¬ 
tifies country where instrument was manufactured, 
serial number appears on a plate located on rear 
panel. All correspondence with Hewlett-Packard 
Sales/Service Offices with regard to an instrument 
should include the complete serial number. 

1-9. MANUAL CHANGES. 

1-10. This manual provides operating and service 
information for the HP Model 4271B IMIlz Digital 
LCH Meter. The information in this manual applies 
directly to an instrument with the serial prefix or 
number indicated on the title page of this manual, 

1-11. If the serial prefix of instrument is higher 
than that on the title page, the "Manual Changes" 
sheet supplied will describe changes which will adapt 
this manual to provide correct coverage. Technical 
corrections (if any) to this manual, due to known 
error in print, arc called Errata and are shown on 
the change sheet, 

1-12. Ifthe serial prefix or number of an instrument 
is lower than that on the title page, see Section VII 
Manual changes. For information on Manual cover¬ 
age of any HP instrument, contact the nearest 
Hewlett-Packard Sales Service Office (addresses are 
listed at the rear of this manual). 

1-13. OPTIONS. 

1-14. The 4271B currently includes seven options 
given in Table 1-3 as follows: 


Table 1-3, Options, 


l 

Opt ion 

Description 

001 

DC BIAS SUPPLY 

002 

C L BCD OUTPUT 

003 

G/R D BCD OUTPUT 

004 

PARAMETER SERIAL BCD OUTPUT 

101 

HP-IB INTERFACE 

90'1 

RACK MOUNT KIT 

910 

EXTRA MANUAL 


1-15. Option 001 DC Bias Supply. 

1-16, Option 001 provides a method for applying 
small increments (0.1V steps) of the internal bias 
voltage to the sample under test. Bias control is 
provided by external signal. This option can he 
controlled with Option 101, HP-IB Interface, or the 
Model 1C023A accessory bias controller, hut not with 
both. 


1-17. Option 002 C L BCD Output. 

1-18. Option 002 C I, BCD Output transfers the 
measured value of capacitance or inductance in a 
parallel BCD code with unit, value mautiplier, etc. 
to an external digital recorder. 

1 - 19 . Option 003 G It D BCD Output, 

1-20. Option 003 G It D BCD Output transfers 
measured value of conductance, series resistance or 
dissipation factor in a parallel BCD code with unit, 
multiplication signals etc. to an external digital re¬ 
corder which prints the data. 

1-21. Option 004 Parameter Serial BCD Output, 

1-22. Option 004 Parameter Serial BCD OUTPUT 
mutually transfers measured value of a capacitor or 
an Inductor: C L data and so on to an external digital 
recorder which prints them. Output of C L only, 
G It D only, or both is selected by a switch on A25 
board. 

1-23. Option 101 HP-IB Interface. 

1-24. Option 101 HP-IB Interface provides inter¬ 
facing functions to both transfer C L and G If D data 
to HP Interface-Bus line and to receive remote con¬ 
trol signals from HP Interface Bus line. 

l-^o. Option 908 Hack Mount Kit, 

1-26. Option 908 Hack Mount Kit provides mech¬ 
anical parts necessary for rack mounting. Instal¬ 
lation procedures for. this option are detailed in 
Section II. 

1-27. Option 910 Extra Manual. 

1-28. Option 910 Extra Manual provides an extra 
copy of Operating and Service Manual. 

1-29. Option Compatibility, 

1-30, Table 1-4 shows overall option compatibility 
of the Model 4271B IMIlz LCH Meter. 

1-31. ACCESSORIES SUPPLIED. 

1-32. Figure 1-1 shows the HP Model 4271B LCH 
Meter, the HP Model 16038A {a direct connection 
type test fixture for general purpose measurements), 
power cable (HP Part No. 8120-1378). 


1-33. ACCESSORIES AVAILABLE. 

1-34. Table 1-5 shows accessories available. See 
Section HI fur use of these accessories. 
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Section II 
Paragraphs 2-1 to 2-12 


SECTION II 
INSTALLATION 


2-1. TRODUCTION. 

2-2. This section provides installation instructions 
for the Model 42711) I MHz Digital LCH Meter. The 
section also includes information on initial inspection 
and damage claims, preparation for using the 4271E3, 
packaging. storage, and shipment. 


2-3. INITIAL INSPECTION. 

2-4. The 4271B 1MHz Digital LCH Meter, asship¬ 
ped from the factory, meets all the specifications 
listed in Table 1-1, On receipt, inspect the shipping 
container for damage. II the shipping container or 
cushioning material is damaged, notify the carrier 
as well as the Hewlett-Packard office and be sure to 
keep Hie shipping materials for carrier's inspection 
until the contents of the shipment have been checked 
for completeness and the instrument has been 
checked mechanically and electrically. The contents 
of tiie shipment should lie as shown in Figure 1-1, 
The procedures for checking the general electrical 
operation are give,* in Section Ill and the procedures 
for checking the 4271B I MHz Digital LCH Meter 
against its specifications are given in Section IV. 
If thc 4271B 1MHz Digital LCH Meter is electrically 
questio table, then do the Performance Tests to 
determine whether the 1271D has failed or not. If 
contents are incomplete, if there is mechanical 
damage or defects(scraches, dents, broken switches, 
etc.), or if the performance does not meet perform¬ 
ance tests, notify the nearest Hewlett-Packard office 
(see list at back of this manual). The HP office will 
arrange for repair or replacement without for claim 
settlement. 


2-5. PHEPAHATION FOH USE. 

2-0, Power Requirements, 

2-7. The 4271B requires a power source of 100, 
120, 220 Volts ac tlO'.Ti, or 240Volts uc t 5‘e - 10 e, 
48 to 00Hz single phase. Power consumption is less 
than B0VA. 

WARNING 

IF THIS INSTRUMENT IS TO BE 
ENERGIZED VIA AN EXTERNAL 
AUTOTRANSFORMER FOR VOLTAGE 
REDUCTION, BE SURE THAT THE 
COMMON TERMINAL IS CONNECTED 
TO THE NEUTRAL POLE OF THE 
POWER SUPPLY. 


2-8. Line Voltage and Fuse Selection. 

CAUTIO.v 

BEFORE TURNING THE 4271B LINE 
SWITCH TOON, VERIFY THAT THE 
INSTRUMENT IS SET TO THE VOLT¬ 
AGE OF THE POWER SUPPLIED. 

2-0. Figure 2-1 i.rovides instructions for line volt¬ 
age and fuse sele .ion. The line voltage selection 
card and the proper fuse are factory installed for 100 
or 120 volts at* operation. 

CAUTION 

USE PROPER FUSE FOR LINE 
VOLTAGE SELECTED. 

CAUTION 

MAKE SURE THAT ONLY FUSES FOR 
THE REQUIRED RATED CURRENT 
AND OF THE SPECIFIED TYPE ARE 
USED FOR REPLACEMENT. THE 
USE OF MENDED FUSES AND 
THE SHORT-CIRCUITING OF FUSE- 
HOLDERS MUST BE AVOIDED. 

2-10, Power Cables. 

2-11. To protect operating personnel, the National 
Electrical Manufacturer i Association (NEMA) re¬ 
commends that the instri meat panel and cabinet be 
grounded. The Model 1271B is equipped with a 
three-conductor power table which, when plugged 
Into an appropriate receptacle, grounds the instru¬ 
ment. The offset pin on the power cable is the 
ground wire. 

2-12, To preserve the protection feature when op¬ 
erating the instrument from a two contact outlet, use 
a three prong to two prong adapter (HP Part No, 
1251-0048) and connect the green pigtail on the 
adapter to power line ground. 

CAUTION 

THE MAINS PLUG MUSr ONLY BE 
INSERTED IN A SOCKET OUTLET 
PROVIDED WITH A PROTECTIVE 
EARTH CONTACT. THE PROTEC¬ 
TIVE ACTION MUST NOT BE NE¬ 
GATED BY THE USE OF AN EXTEN¬ 
SION CORI) (POWER CABLE) WITH¬ 
OUT PROTECTIVE CONDUCTOR 
(GROUNDING). 
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Section l 
Tallin 1-1 


Table I-I, SpeelUcntto ns (Silent 2 of >1), 


INDUCTANCE MKASUItKMKNT 

Parameters Measured; Inductunre mid equivalent Offset Adjustment: Offset Adj, compensates for 
series resistance {!,- ID or dissipation residual inductance or residual re¬ 
factor (L-D). slsttmce of test fixture. Variable 

routes are lOOull and 100mSI. 

Equivalent Circa l: inductance in series with 
reststi nee, 

I, Hanses and Accuracies 


FULL SCALE DISPLAY! R 


TEST SIGNAL LEVEL 


ACCURACY 


loti.mill 


Inn.on,,(| 
lUUO.II'.j 


l'll»I.O/*H 



t. 001) mi ouch ruii|»e, Um'.iIiIu when l. mullin' Is noire than 1(501) emails, 


r» iiiAi tn-* t I os. riiHl/iAtm-. t In-., I 'iO/iAmii' * Id’ 


m Ai nt' i rn-,. 



*Wlmii resistance reudinn is less tliaa 1000 counts. 

Wunn-np time: One hour required to meet all specif lent Ions, Accuracy listed 
in above table applies over a temperature ratine of 23“ C i5" C (at O' C to 50" C, 
accuracy Is dtmb|ed|, Ni. means inductance readout in counts, 

Accuracy check: IIP Model lti021ATesl Fixture should be used to prevent errors 
caused by improper connection to standard device. 




















Soi'Hon l 
Tallin l-l 


Model *127111 


_ Tnblo 1-t. • Specifications (Sheet 11 of 4), 


i 

CON DUCT A NC E/It ESfST ANC F MFASUUFMFNT 
Note 

1, Measurement accuracy of capacitance or tucl dance accompanied liy other very 
.small parameters (conductance or resistance) Is described in capacitance 
measurement or inductance measurement, Measuring accuracy specifications 
for conductance or resistance is given for capacitance or inductance readings 
of less titan 1000 counts, 

2, The specifications of para meters measured, measuring circuit, measuring 
t'ungo, offset adjust and measuring signal are the same for both capacitance 
measurements and Inductance measurements, 

Accuracy listed in table applies over a temperature range of 23'C iB'C (at 0 C to 50 J C, 
accuracy is doubled). Warm-up time: one hour required to meet all specifications, 
Accuracy check: IIP Model 10021A Test Fixture should lie used to prevent errors caused 
hv imnrooer connection to standard device. 

G & It [tangos and Accuracies 


DAfir.t 

FULL SCALE DISPLAY! 


Tt5T 5IWL trvti 

HIGH 

LOW 

t 

ACCURACY 

HIGH j 


| LOW 

FULL SCALE DISPLAY 

tist stem u vi l 

HIGH I 

LOW | 

t 

ACCURACY 

HIGH 


LOW 


«i i ► 

111 I'liii' i 


l id ►” ' • ‘|M 

• In 


11 n :l 1 .11 

aki t ..\ i* | • 

• hA > *i* ♦. I •* 

1> * t •* w ‘ - .. 
It. I 

\ v * . 

Inn.< II «.» 

* Mi \i in •**(•» 

'I i ft \ | n 4 - ' | M 

I*!"'* *. 

I • i 


.. 

'*• « \nu * I' 

'*< tt \i Ml • * f' 


n, 3 l 


In - *•»*.*/ 
rf r. * l< 
/ \I lit ♦ I- 


ACCFSSOItlFS AVAILABLE 


10021A: 

Test fixture for checking accuracy of 
4271 n, 

16033A: 

Test leads with miniature roaxtial con¬ 
nectors for use with year test fixture. 

10022A; 

Test l^iure. Axial lead Insert stored 
in uotiom compart mem. For general 

10034A: 

Test fixture for chip capacitors. 

10023A: 

purpose component measurement, 

1G033A: 

Test fixture for general purpose com¬ 
ponent measurement. Two pairs of In¬ 

DC bias controller for use with OPT. 
001. Controls DC bias. 


serts (for axial and vertical lead com¬ 
ponents), Furnished accessory. 

10032A: 

Test leads with BNC connectors for use 
with your test fixture. 

10030A: 

Tost fixture for "D” offset. Two pairs 
of Inserts (for axial and vertical lead 
components). 
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Section III 
Table 3-8 


Model 4271B 


Table 3-8. Data Format (OPT. 004). 


Column 


Unit Magnification of Data Warning Signal 


Ditu or Symbol 


4, 3, 2, 1 


Data 


427 IB 
Display 


Unit (Column 8) 

Connector Pin 
| 1C ! 40 I 


Printed 

letter 



Magnification of Data (Column 7) 

427IB Connector Pin ] 

niKplay ~m iTl 38 I 39 


000.0 ( 10 * 1 ) l, 
OO.OOdO* 2 ) U 
0.000 ( 10 * 3 ) 
. 0000 ( 10 "*) 


Printed^"] 

letter 




Data or Symbol (Column 5) 


Connector Pin 


9 10 34 35 


Data (Column 1 - 4) 


427 IB 
Display 


Warning Signal (Column G) 


427 IB 

Connector Pin 

Display 

11 

12 

3G 

37 

"OUT OF 
RANGE” 
or 

'•UNBAL" 

H 

H 

L, 

L 

”D-*-G, IT 

L 

II 

L 

l. 

Blank 

L 

L 

I. 

L 


Printed 

letter 



Printed 

letter 



Printed 

letter 
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section 111 
Figures 3-17 and 3-18 



Ffgure 3-17. Connector Pins and Signals (OPT. 004). 
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Figure 3-18. Timing Diagram (OPT. 004) 
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3-94, Setting the Listen and Talk Addresses, 

3-95, The controller may address cither a listener 
or a talker by sending the proper listen or talk ad¬ 
dress. If two or more instruments are to be opera¬ 
ted on the same interface bus line, they can have 
the same listen address but if they are to function as 
a talker, they must have a separate address. The 
address is established by positioning the first five 
sections (A1 through A5) of the HP-IB control switch 
on the rear panel (see example in Figure 3-23). 
Note that one set of these 5 bit positions identifies 
both a listen and talk address. Two additional bits 
(the 6th and 7th) are added by the calculator to tell 
the device whether it is being addresses as a listener 
or as a talker (01 for listen and 10 for talk). Thus, 
for example, with the UP 9825A or 9830A Program¬ 
mable Calculators, the device address is simply the 
ASCII character representation of a seven bit binary 
code. Therefore, the ASCII character uniquely iden¬ 
tifies the complete address of a device. Table 3-9 
lists the 31 permissible address codes that may be 
used on the HP-IB. 


Section III 
Paragraphs 3-94 to 3-97 

CAUTION 

THE "TALK ONLY-ADDRESSABLE" 
SWITCH SHOULD BE SET TO "AD- 
DR EESABLE" WHENEVER A CAL¬ 
CULATOR IS BEING USED TO CON¬ 
TROL THE BUS. LIKEWISE, THE 
"HOLD" SWITCH SHOULD BE SET TO 
ITS NON-HOLD POSITION (0). 


3-96. Talk Only (no controller). 

3-97. The 427IB Option 101 may be used to supply 
measurement data direct to a digital printer or other 
data processing equipment without laving a calculator 
(controller) on the bus. For this kind of system con¬ 
figuration, the TALK/ONLY/ADDRESSABLE switch 
in the group of HP-IB control switches on the rear 
panel is set to its TALK ONLY position. The HOLD 



B0BBgs0§a@a§ 



Tim eight "Data Input, Output" linen. The Die) 
linen (runnier messages in u liyte-nurlid, bit 
parallel manner. 

KOI (End or Identity) 

"End or Identity" control line. KOI in used by 
n devli e lo indicate the end ol n multiple-byte 
t runnier. 

DAV (IXitu Valid) 

"IXita Valid" control line, OAV Is used lo co- 
ordlnnte Hie "handshake" sequence. The DAV 
Hue Is cuulrollcd by the snurce (bilker). When 
DAV Is true, daln oil the DIO lines is constdeied 
valid. 

NEED (Not Heady For Data) 

"Not Heady For Oita" control tine. NHFD is 
used lo coordinate the "handshake" sequence. 

The NHFD line Is controlled by the acceptor 
(listener). When NHFD Is false, the acceptor 
Indicates to the source that !ie Is ready to accept 
ill (a. 

NDAC (Nut Data Accepted) 

"Not Data Accepted" control line. NDAC Is to 
used to coordinate the "handshake” sequence. 

The NDAC line Is controlled by the acceptor 
(listener), When NDAC is false, the acceptor 
Indicates to the source that the data on the DIO 
lines has been accepted. 


"Interlace Clear" control Hue. I EC Is used to 
place the Hi*-lit system in a known quiescent 
state. The 1FC line is controlled by the system 
controller. 

SKQ (Service Hequest) 

"Service Hequest" conlrul Hue. SHQ is used 
(by any device having service request eajwtnltiy) 
to Indicate to the system controller that (lie de¬ 
vice require', service. The controller resjxmds 
by polling the devices to determine which device 
requested service. 

ATN (Altenltou) 

"Attention" control Hue, The state ot the ATN 
lino determines whether the HP-IH is in the 
"command mode" (ATN true) or the "data mode" 
(ATN false), When ATN Is true, all devices 
must listen to the data lines, amt when ATN Is 
false, unly devices that have been addressed will 
actively transter data. 

HEN (Hcmntc Enable) 

"Remote Enable" control line. HEN is used in 
conjunction with listen address (DIO l-B) to se¬ 
lect either local or remote control ot each device. 

Outgu.tni ground is Isolated Irom Inguaul circuit 
common (Input 1.0W terminal) and chassis 
(ixnver line) ground and may be (touted a maxi¬ 
mum of 10V above chassis. 


For further Inlormation concerning the HP- ID . refer to 
"Hewlett-Packard Interlace, A Compendium of Technical 
Articles" -lip-publication No. 5952-2472. 


Figure 3-20, Hewlett-Packard Interface Bus Connector (A34.M). 
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Figure 3-21 
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4271B Opt 101 Rear Panel 


and for transmitting data from the 42710 to 
the bus. 

2. Marking*' above HP-ID connector indicate in¬ 
strument functional capabilities as an HP-IB 
device, Labelling is compatible with IEEE 
Std 488-1075: 


Allowable 

Subset 


Function 

Source Handshake 

Accepts* Handshake 

Talker 

Listener 

Serial Poll 

Remote Local 

Device Trigger 


HOLD Section. Switch AO is set to HOLD 
(1) when the Instrument is being used in the 
TALK ONLY mode (when being used with a 
peripheral such as a digital recorder with 
no controller on the bus). This switch in¬ 
hibits internal triggering In the 4271D. 

The effect is to slow the 4271B down to the 
trigger rate of the peripheral. 

TALK ONLY/ADDRESSABLE Section. 
Switch A7 is set to TALK ONLY when the 
instrument is to serve as a talker only 
(usually without a controller but with a 
peripheral such as a digital recorder). 

The switch is set to ADDRESSABLE when 
a controller is controlling bus operation. 


3. Control Switch (also see Figure 3-23). A seven 
section switch which provides the following: 


Old 101 labelling indicates that unit is equip¬ 
ped for use as an HP-IB system device. 


See Figure 3-1 for standard rear panel features. 


Figure 3-21, Rear Panel HP-IB Features. 
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Table 3-10. HP-IB Program Codes. 


•citing or Control p £* r e am 




C-D 


C-G 

FUNCTION 

L-R 


L-D 


i AUTO 


I 

RANGE 

2 


3 


4 

TRIGGER 

Execute Trigger 


non-1 

DC BIAS , 


0.0V - 30. OV 
No Interrupt mode 



non- 2 

V000 ~ V39V 


Mode Of * lunrirupi moue 

Operation interrupt mode I 

Note It Option 001 DC Bias is required. 

Note 2: Program code for DC Bias consists of 

I L*k rt Ltltrk *1 uuMkitwiklv 

3-08. 4271L OPT 101 Program Codes. 

’• at). Table 3-10 HP-IB Program Codes lists tin* 
program codes designed into the Option 101 HP-IB 
circuitry tor a Model 4271B, Subsequent paragraphs 
including paragraphs 3-100 through 3-102 Output 
Format and 3-110 through 3-112 Programming tin* 
4271B Opt 101 describe the output tormats and tell 
how the urogram codes are used to control the 4271B 
so the instrument outputs the desired data on the 
HP-IB. 

3-100. Data Output Formats. 

3-101, Output sequence descriptions for both basic 
formats (C and L, and I), O, or It) are as follows: 
u. Capacitance or inductance — 

XX tN . NNNN H < im > 

l—Da! tt exponent plus or 
minus in two digits, 

I—Alpha character "K'* 
(designates exponent). 

L Data (* or -) in 5 digits in display 
order. Decimal point always out¬ 
putted after first digit (one or zero), 

— Function Code; "C” or •’I,*’ (capacitance 
or inductance) 

'—Status Cixles: "N”, *’U” or "X” (normal, 
UNBAL or D—*-0). 


Sect tor Ji 
Paragraphs 3-98 to 3-iJ2 

Table 3-11. HP-IB Interface Capability, 


Interface Function 


Source Handshake Capability 
Acceptor Handshake Capability 
Talker (basic talker, serial poll, 
talk only mode, uuaddress to talk 
if addressed to listen) 

Listener (basic listener^ unaddress 
to listen if addressed to talk). 
Service Request Capability 
Remote/Local Capability (no local 
lockout). 

No Parallel Poll Capability 
No Device Clear Capability 
Device Trigger Capability 
No Controller Capability 


Note; Interface Functions provide the means 
for a device to receive, process and 
send messages over the bus. 


Status Codes; 

N (normal): Instrument measurement con¬ 
ditions satisfactory (e.g. appro- 

are not appropriate, 

X (D—►OJ; "D—s-G" annunciator ht signals 
the need to change FUNCTION 
programming (e.g, from C-I)to 
C-G, etc,) to get a more accurate 
measurement. 

b. Dissipation factor, conductance and resistance; 

X jN , NNNN E j NN 

* f 

'—Data exponent plus or 
minus in two digits. 

-Alpha eharaeter "M" 

(designates exponent) 

-Data (> or -) in 5 digits in display 

order. Decimal point always out¬ 
putted after fir..t digit (one or zero), 

—Function Code; ■’D", "G" or ”R" 

(dissipation factor, 
conductance, or 
resistance). 

3-J02. Three output fonnals are possible with the 
4271B - Opt 101: 

a. Format A, 

To output either C-D, C-G, L-R or L-D in a 
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continuous string, the C, L (capacitance/induct¬ 
ance) switch is set to its "all data" position and 
the CR/LF (carriage return/line feed) switch 
on A33 board is set to its "off" position (see 
Figure 3-24). In this mode, data is output in 
the following format: 


XX ±N. NNNN E ±NN, XiN. NNNN@KQ> 

TI 


•Line 
feed 
(EOI) 

t-Carriage 
return 


I-Delimiter 


Note 

The 4271B Opt 101 is set at the factory 
for output Format A. 



Figure 3-24. "C/L ONLY" and "CR/LF" 
Switches on A33 Data Board. 



Table 3-12, Bus Messages. 


Functions 

Message 

Description 

Device 

Data 

Transfers device-dependent information from one 

Communications 


device to one or more devices on the Bus. 

. Device 

. Trimmer 

Causes a. irrouo of selected devices, to simultaneouslv 


u certain range, function, etc/), 



Remote 

Permits selected devices to be set to remote operation, 
allowing parameters and device characteristics to be 
controlled by Bus Messages. 


Local 

Causes selected devices to return to local (front [Kind) 
operation. 


Local 

Lockout 

Disables local (front panel) controls of selected 
devices. 


Clear Lockout 
and Local 

Returns all devices to local (front |Ktncl) control and 
simultaneously clears the Local Lockout Message. 

Interrupt and 

Device Status 

Requires 

Service 

Indicates a device's need for interaction with the 
controller. 


Status 

Byte 

Presents status information of a particular device; 
one bit indicates whether or not the device currently 
requires service, the other 7 bits (optional) are used 
to indicate the type of service required. 


Status 

Bit 

A single bit of device-dependent status information 
which may be logically combined with status bit infor¬ 
mation from other devices by the controller. 

Passing 

Control 

Pass 

Control 

Passes bus controller responsibilities from the current 
controller to a device which can assume the Bus super¬ 
visory role. 

Bail Out 

Abort 

Unconditionally terminates lies communications and 
returns control to the system controller. 
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Paragraphs 3-108 to 3-125 

3-108. When triggered by n bus signal, the 4271B 
with take a measurement and, in accord with the 
proper bus logic, will output measurement data on 
the bus lines to the controller or other selected 
listener. 

3-109. HP-IB program codes for a 4271B Opt 101 
instrument are given in Table 3-10. 

3-110. Programming Instructions. 

3-111. General. Remote programming of the 4271B 
Opt 101 first requires a thorough knowledge of using 
instrument capabilities under normal operation. 
After all, and for the most part, remote program¬ 
ming merely substitutes a program code for manual 
operation of instrument controls. 

3-112. Bus communications. The major portion of 
communications transmitted over the Bus is accom¬ 
plished by data messages. Data messages are used 
by the controller to program the Model 4271B Opt 101 
and are used by the 4271B Opt 101 to transmit meas¬ 
urement data. These functions are explained in the 
following paragraphs. The 4271B Opt 101 is pro¬ 
grammed by means of data messages sent over the 
Bus from the controller. These messages are com¬ 
posed of two parts: the address command contains 
the "talk" and "listen" addresses of the controller 

iur iu inu l umruin'r immunj, oyriu».\ mr iru* 

information portion consists of the program codes 
listed in Table 3-10. 

3-113, Moites of Operation, 

Note 

The "No Interrupt" and "Interrupt" 
modes discussed below are peculiar 
for interfacing various devices that 
function at different speeds. For ox- 
amj , the "Interrupt" mode permits 
a device on the bus lo interrupt the 
controller when It (the device) has in¬ 
formation to send over the bus. At 
this point the controller (calculator or 
computer) may wait for the device to 
transmit its data or may continue pro¬ 
gramming and return later to acquire 
data from device. 

3-114. No Interrupt Mode 

(addressed single with output), 

3-115, The 4271B Opt 101 takes one readi“ lt If ad¬ 
dressed to talk on the bus. If not addressed to talk, 
it waits for its talk address to output or its listen 
address to be programmed. After outputting the 
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reading data, a new reading is initiate by repro¬ 
gramming the ASCII or by going to local control. If 
programming occurs before output of the reading 
data, a new reading will he taken according to the 
now programming data, 

3-116. Interrupt Mode 

(interrupt single with output). 

3-117. This mode is same as No Interrupt Mode ex¬ 
cept that if the instrument is not addressed to talk, 
it will pull Service Request Line (SRQ) to Low after 
each data reading is taken. This lino is taken HIGH 
after output of reading data or when new program¬ 
ming data is received. 

3-118, Panel Switch Settings for HP-IB Operation. 

3-119. Since LLO (local lockout) is not used in the 
4271B Opt 101 instrument, the front panel FUNC¬ 
TION, RANGE and TRIGGER switches must be set 
to their REM (remote) positions to permit the instru¬ 
ment to be controlled by HP-IB messages. In addi¬ 
tion, the TEST SIG LEVEL switch (LOW or HIGH) 
must be set manually to the desired position. If Opt 
001 DC BIAS Is installed, de bias from 0 to 39.9 
volts dc In 0.1 volt steps can also he controlled by 
bus messages (see paragraph 3-132) DC Bias Opera¬ 
tion). 

iroiicu on me mis oy program cotie seis. program¬ 
ming codes for the 427IB Opt 101 are given Table 
3-10. Ttiese codes are ASCII characters consisting 
of a set of letters, numbers, and characters. The 
set of program codes in a list of all instrument func¬ 
tions that are remotely programmable (as in Table 
3-10 for the 4271B Opt 101). The Instrument offers 
a choice of remotely controlling the measnrem nt 
functions in the interrupt or no-interrupt modes (see 
paragraphs 3-113 through 3-117), 

3-122. Literals and Variable Values. 

3-123, Program codes may be sepruted into two 
categories - literals and variable values. Literals 
typically program discrete functions of a device. 
Variable values usingly control instrument settings 
that it is desired to change from timo-to-time (e.g. 
dc Idas). 

3-124. Program Coding by Literals, 

3-125. Instrument functions are controlled by using 
literal program codes (a code pair consits of a 
letter and a numeral) as given in Table 3-10. The 
letter identifies the kind of function to he selected 
and the numeral defines the action within the function 
which is to be set. Tilts program coding is provided 
for controlling the functions with a calculator pro¬ 
gram. Refer to Figure 3-25 for programming. 
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3-126. Program Coding by Variable Values. 

3-127. Instrument functions can also be controlled 
by using variable values instead of numerals as in 
literal program coding. Program coding for control¬ 
ling functions with variable values is done by using 
numerals selected from the keyboard, from variables 
stored in the calculator memory, or from the calcu¬ 
lator program. Refer to Figure 3-26 or program¬ 
ming. 


3-128. Receiving Data. 

3-129. To receive and store the measuroddata from 
the 4271B Opt 101 (in the output format form des¬ 
cribed in paragraphs 3-100 through 3-102), 2 regis¬ 
ters are required. Refer to Figure 3-27 for pro¬ 
gramming. 


Section ill 
Paragraphs 3-126 to 3-133 

3-130, Operation. 

3-131. To operate the 427lBOptl01 1MHz Digital 
LCR meter follow the procedures given in Figure 
3-30. Sample programs in the no-interrupt and in¬ 
terrupt modes are given in Figures 3-28 and 3-29. 

3-132. DC Bias Operation. 

3-133. When a Model 4271B Opt 101 1MHz Digital 
LCR Meter is also equipped with Opt 001, dc bias to 
the DUT (device under test) may be controlled by Bus 
messages. Figure 3-31 is a sample dc bias control 
program for the HP 9825A Calculator. 

Note 

When the 427IB Is equipped with both 
Option 101 (HP-IB) and €01 (DC BIAS), 
the connector to the Model 16023A 
Bias Controller is removed as control 
is now’ done via remote control on the 
Bus. 
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SKCTION III 
OPERATION 


3-1, INTRODUCTION. 

3-2, In this section, llm operation of the Model 4271R 
IMIIj! Dlgttnl LCR Motor is dosorlbod mid certain 
roooipmuiitlod opornttng considerations tiro troiitud, 
Ttio Booiton Inolunos no explanation of front mid rear 
pnnol controls mid connectors, major operating char¬ 
acteristics, operating proocduros for the 4271D (mid 
Its options) and t dior required Information for effec¬ 
tive use of the Instrument, 

3-3, APPLICATIONS, 

3-4. The Model 4271B accurately measures the 
capacitance, Inductance, resistance, conductance and 
dissipation factors of capacitors and Inductors In 
general use, While the 4271B lias a very wide range 
of application, It Is particularly suitable for meas¬ 
urement of capacitances of semiconductor devices, 
especially a variable capacitance diodo, The Instru¬ 
ment also provides for measurement applications re¬ 
quiring a DC bloB voltage and fox* processing and re¬ 
cording the measured data, Thus, a wide variety of 
available features Increase the applications versatil¬ 
ity of the Instrument, 

3-5, MEASURING LIMITS, 

3-0, The measuring llmltB of the 4271B ore shown 
In Table l-l Specifications. However, as you will 
learn from aBtudy of the operation of the Instrument, 
the specifications do change depending upon settings 
of FUNCTION and TEST SIG LEVEL of 4271B. These 
measuring limits should be well understood when 
measuring a sample with the 4271B, Measurements 
tu!:cn which areboyond these limits are ambiguous as 
measured values. 

3-7, FRONT/REAR PANEL DESCRIPTIONS. 

3-B, Descriptions of both front panel and rear panel 
controls, functions and connectors are given In Figure 
3-1. The understanding of these controls and functions 
is essential for obtaining correct measurements with 
the 4271B. 

Note 

Front/rcar panel descriptions for the 
Option 101 instrument arc described 
In paragraph 3-90 (see Figures 3-21 
and 3-22). 

3-0. PREOPERATION. 

3-10. Before LINE switch Is turned to ON and meas¬ 
urements attempted, perform following procedures: 

a. Check line voltage selection card In power mod¬ 
ule on the rear panel. Set selection cnrrt to 
correct position for local AC line voltage. In¬ 
stall fuse of proper current rating (refer to 
|>aragraph 2-8). 


b. Connect power cord to Instrument. When using 
nn outlet without GROUND terminal* a connector 
adaptor (HP P/N 125L-0048) should bo used for 
snfuly, 

c, Sot front pnnol controls ns follows! 

FUNCTION,,,. ,,,,, .C-G 

RANGE ,,,>>>,»»>>,,»>,>,,,»» AUTO 

TEST SIO LEVEL.LOW 

RATE. centered 

TRIGGER INT 

DC BIAS VTG (on rear pnnol) ,,,, OFF 


d. Turn LINE switch to ON, For accurate meas¬ 
urements allows a warm-up time of^ CO min. 
During thlB time the measuring rate lump will 
periodically turn on und off, 

CAUTION 

WHEN FUNCTION IS SET TO L-R OR 
L-D AND RANGE IS SET TO AUTO, 

DO NOT LEAVE FOUR TERMINALS 
OPEN WITHOUT A TEST FIXTURE 
CONNECTED. 

CAUTION 

IF A TEST FDCTURE OR ATEST CABLE 
ISNOT CONNECTED, THE FOUR TER¬ 
MINAL PAIR IS NOT COMPLETED, 

AND COUNTER AND ANNUNCIATORS 
WILL DISPLAY AMBIGUOUS READ¬ 
INGS. THIS IS NOT A TROUBLE. 

e. Set OFFSET adjustment ns required for sample 
being mensured. Refer to paragraph 3-13, 

f. Connect sample to lest fixture or to test leads. 
Read display. 

3-11. CONNECTION OF DUT (Device Under Test). 

3-12, The unknown terminals arc Ham, Lam ► 
Hi>qt and Lear which configure u four-termtnul 
pair measurement arrangement as shown in Figure 
3-2, When a four-terminal pair connection arrange¬ 
ment is employed, current flow from H C im terminal 
through DUT to Lctm terminal does not generate a 
magnetic field around the test cables since current 
is supplied through the center conductor coaxial 
caHe and returns through Us outer conductor. Thus 
an cmf which might cause an error is not generated 
in the potential cables (voltage leads). This 'lermits 
accurate measurements (e.g. even with very 6inall In¬ 
ductances) without the Influence of measurement 
cables. In practice, the four-terminal pair is con¬ 
verted to a 3-tcrmlnal or to a 2-tcrmtnal near the 
DUT. The residual impedance and stray odnlttancc 
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Figure 3-1 



11. OFFSET ADJ, Compensates for residual in¬ 
ductance, resistance, stray capacitance or 
residual conductance of tost fixture. The 
variable ranges arc approximately IpF, luS, 
lOOntl and 0. in. 

12. TRIGGER (INT, RMT/MAN). Selects trigger¬ 
ing mode of measurement cycle. INT is in¬ 
ternal triggering. RMT/MAN is for remote¬ 
ly controlled triggering or for manual (push¬ 
button) triggering. 

13. RATE. Selects the repetition rate of meas¬ 
urement, Maximum rate is in full clockwise 
position. 

14. Trigger Dutton (Manual). For Manual trig¬ 
gering. When this button is pushed, measure¬ 
ment is held, When button is released, in¬ 
strument is triggered. 

15. REMOTE TRIGGER. Connector for eternal 
triggering fixture, 

16. LINE (OFF/ON). AC Power Switch. 

17. Ground. Instrument ground terminal. 


IB. DC DIAS VTG(lNT/OFF/EXT). SoloctB bias 
mode. INT is for internal bias by 4271D with 
Option 001, EXT is for external bias, OFF 
is for no bias. 

10, DC Dias Input (EXTERNAL). Input connector 
for external bias voltage. Maximum input 
iSO&Vdc. 

20. DC Dias MONITOR. Connector for DC biaB 
voltage monitoring. If necessary to monitor 
voltage across DUT (device under tost) use a 
DVM, float input and connect DVM ground to 
4271D ground terminal, 

21. AC Power Input, AC receptacle, Accepts 
female connector. Voltages of 100, 120,220V 
(±10%), or 240V (±5% - 10%) may be used ('set 
voltage selection card to correct position), 

22. DC DIAS CONTROL. Input Connector (J10), 
Input connector for internal bias (OPT 001) 
control. (For details see paragraph 3-75), 

23. DATA OUTPUT Connector (Jll). Output 
connector for options 003, 004, (For details 
see paragraphs 3-81 and 3-82), 

24. C, L DATA OUTPUT Connector (J12). Output 
connector for option 002. (For details see 
paragraph 3-80), 


Figure 3-1. Front and Rear Panels (sheet 2 of 2). 
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Fl^ro 3-2, Four-Terminal pair Configuration {C Measurements). 


which remain in part of the connection after conver¬ 
sion can be compensated for by the offset adlust- 
mont (described later). 

3-13. OFFSET ADJUSTMENT, 

3-14, The Model 4271B Iwb a remarkable feature in 
that a offset adjustment can be performed for every 
fixture. Offset adjustments (using the Model 
1G038A Test Fixture-furnished with instrument) are 
described In Paragraphs 3-16 through 3-1B. 

Note 

Offset adjustment is done in like manner 
for other test fixtures. The stray ad¬ 
mittance Go f jaiCo and residual im¬ 
pedance Ro + JoiLq exist on the actual 
measuring terminals besides the im¬ 
pedance or admittance of DUT, The 
stray Co produces an error in low capa¬ 
citance and high inductance measure¬ 
ments and also in residual Lq on low 
inductance and high capacitance meas¬ 
urements, C and G OFFSET ADJUST 
compensates for the current flow 
through C 0 and G 0 . L and R OFFSET 
ADJUST compensates for the voltage 
drop generated by L 0 and R 0 . Offset 
adjustment must bo performed inde¬ 
pendently at both "Low" test level and 
at "High" tost levels. After ndjust- 
ment, measurement tolerances are 
satisfied. 


Note 

When using the Model 1CQ21A Test 
Fixture, use the procedure of para¬ 
graph 4-10, 


3-16, C and G Offset Adjustment, 

3-10, Sit controls and functions as follows; 


FUNCTION. 

RANGE . 

’.EST StG LEVEL 

TRIGGER. 

RATE. 

DC BIAS VTG,,,, 
Unknown . 


.C-G 

... 1 

.HIGH (LOW) 

. INT 

►.. fully cw 

.OFF 

, Do not connect any¬ 
thing to test fixture. 


Adjust C or G OFFSET ADJUST controls (front panel) 
for C (capacitance) and G (conductance) while observ¬ 
ing the counter display. Set for zero display. 

Note 

The adjustment potentiometer for C is 
10-turn control and the potentiometer 
for G is a 3/4-turn control. 


Display limits Immediately after completing the off¬ 
set adjustment for C and G are shown in Table 3-1 
A offset adjustments when TEST SIG LEVEL is set 
to LOW level should be done in like manner. 
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Figure 3-3, Accuracy (Sheet 1 of 6). 
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FUNCTION 

Measurement Method-Equivalent Circuits 

C-G 

C-D 

-Cp- 

L-It 

L-D 

— D Ft 


Figure 3-4(A). Measurement Method-Equivalent Circuits, 


Function 

.Series Equivalent 

Parallel Equivalent 

C 

Measurement 

C SR R S r 

-((-w\- 

_CH_ 

CpL 

The 4271B measures 
this equivalent. 

L 

Measurement 

L SR RSR 

i- WV —I 

The **271 i' measures 
this equivalent. 

_ 

l pl 

_1 


Figure 3-4{B). Measured Equivalents of DUT (DevR <? Under Testl 


3-42, D MEASUREMENT [liefer to Figure 3-4 (B)J. 

3-43. Capacitor or inductor loss is measured as 
dissipation factor (D). The measurable part of the 
dissipation factor Is 0.0000 to 1.6000. Dissipation 
factor (D) measuring methods of the 4271B are ex¬ 
plained in detail in Section VIII. For C meas¬ 

urement, dissipation factor (Dc) is presented in the 
following equation: 


The value of capacitance (Cpt.) as measured by the 
4271A differs from that of a series capacitance (C.sn 1 
equivalent circuit. The conversion equation is given 
below: 

Csn = (1 f Dc*) • Cj.|, (3-2) 

The difference between C|.|, and C\sit is large when De¬ 
is greater than 0,1, but Csn is within ltc of C»«i. if 
Dc is 0.1 or less. 

For L measurement, the dissipation factor CD t ) of a 
sample is measured regarding the sample as a series 
equivalent circuit, Dg is given as follows: 

Dl - —(3-3) 
‘vLsn 


Values of inductance, when measured as in a series 
equivalent circuit (4271B method), differ from that 
as measured in a parallel equivalent circuit. The 
conversion equation is as follows: 

■ E|>t. "• (1 f D] -) • Dsn (3-4) 

The relation of eq. (3-4) is the same as that of eq. 
(3-2). If Csn. C)>t, and Dcare substituted hr L l( , , 
Lsu and Dc respectively, eq, (3-4) can lie obtained 
from eq, (3-1). 

The dissipation factor (D), when measured by C-G or 
L-fl FUNCTION, can be calculated by equations (3-1) 
or (3-3), Figure 3-5 is a conversion diagram be¬ 
tween G or It and D. 

j 

3-44. HANGING. 

3-45. MANUAL Hanging. 

3-46. The Model 427IB employs three methiKts of 
ranging: (1) MANUAL, (2) AUTO, and (3) REMOTE. 
In tltis paragraph MANUAL ranging is described. In 
any range mode, if counted number by C L or G It 
counter exceeds about 20,000, ’’OUT OF RANGE” lamp 
Is turned on. At this point, range must be shifted up 
(if on lower range) or measurement Is beyond design 
range of instrument and may not be performed. The 
MANUAL range has four positions: 1. 2, 3 and 4. A 
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Figure 3-5. Dissipation Factor Cunvci sion Chart. < 


Table 3-5. Measuring Span. 


RANGE 

C - G 

C - I) 

RANGE RESISTOR 

t 

0 000 - 19.000 pF 

0.00 - 190.00 pS 

0.000 - 19. 000 pF 

.0000 - 1.6000 

10 kSl 

" 

1 

1 

0.00 - 190.00 pF 

.0000 - 1.0000 

1 k!2 

3 

0.0 - 1900.0 pF 

0. 000 - 19. 000 mS 

0.0 - 1900.0 pF 

.0000 - 1. 6000 

100 *2 

4 

0.000 - 19,000 nF 

0.00 - 190.00 mS 

0.000 - 19. OOOnF 

.0000- 1.6000 

10 12 


RANGE 

L 

- R 

L - D 

R ANGE RESISTOR 

l 

0.0 

0.000 - 

1900.0 nil 

lo.ooo a 

0.0 - 1900.0 nil 

.0000 - 1.6000 

1 1012 

2 

0.000 - 

0.00 - 

19.000 pH 

loo.oo a 

0.000 - 19.000 pH 

.0000 - 1.6000 

100 12 

3 

0.00 - 

0.0 

190.00 pH 

looo.o a 

0.00 - 190.00 pH 

.0000 - 1.6000 

1 ki2 

4 

0.0 

0.000 - 


0.0 - 1900.0 pH 

.0000 - 1.6000 

10 k!2 
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connecting L, C or R unknowns to Model 4271B. The 
fixture is supplied with inserts for both vertical and 
axial lead connections. Second set of inserts is 
stored in fixture housing. Turn fixture over anti open 
door for access. The insert terminals consist of the 
required 4-terminal pair connections and a shield 
plate. Cabling includes connections to Lcuit, Loot , 
Hr or and Ham panel connectors. A remote trig¬ 
gering switch bar is connected thru a fifth cable to 
REMOTE TRIGGER on front panel. A C-G offset ad¬ 
justment can be made without a BUT (device under 
test) inserted into terminals. However, when making 
L-R offset adjustment, insert a small thick copper¬ 
plate between the terminals (short). The copper 
plate still v ill have some very small inductance and 
resistance which will produce a slight residual error 
but this is usually negligible, 

3-56. Model 1G023A DC Bias Controller. 

3-57. See Table 1-5. The Model 16023A L)C Bias 
controller is used to control internal bias provided 
by the instrument when the instrument is equipped 
with option 001 (Internal DC Bias). The fixture has 
3 rotary switches to control bias from 0,0V to 39.9V 
in 0. IV steps. A remote triggering bar is connected 
thru the multi-cable connector to furnish remote 
triggering (panel switch is S3t to RMT/MAN). 

Note 

Trigger should always he set to RMT 
MAN when using 1C023A DC Bias con¬ 
troller. Itispossiblc, HINT trigger is 
used, that an incorrect voltage may be 
supplied when Bias coiltrol rotary 
switches are operated. 

Note 

When Option 101 HP-IB interface is 
installed, the internal DC bias can 
only be controlled via HP-IB. 


3-58. Model 1G032A Test Leads. 

3-59. See Table 1-5, Model I6032A Test Leads are 
used for connecting 4271B to four-terminal device or 
user-manufactured test fixture which has BNC con¬ 
nectors. An accessory metal terminal shield con¬ 
ductors grounding bracket is furnished with these 
lead-.. Operational checks of 427lBcan be performed 
by shorting center conductors of Heim and Hear 
terminals and of Lror and Lam terminals, respec¬ 
tively, for FUNCTION C-G. Shorting center con¬ 
ductors of 4 terminals to each other permits oper; - 
tional check of L-R FUNCTION. 

3-60. Model 16033A Test Leads. 

3-61. See Table 1-5. Model 16033A Test Leads are 
user for connecting 4271B unknown terminals to 
sample to be measured. As small coaxial connectors 
and slender and flexible coaxial cables are used in 
the construction of these leads, connecting to device 
to be measured can easily be done. These leads in¬ 
clude an accessory metal terminal shield/coimector 
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grounding bracket by which outer conductors of 
cables are shorted to each other. Operational checks 
can be performed the same as with Model 1G032A. 

3-62. Model 1G034A Test Fixture. 

3-63. See Table 1-5. Model 16034A Test Fixture is 
provided for chip capacitor measurements, I) OFF¬ 
SET capability provides accurate comparative dissi¬ 
pation factor measurement for comparing with refer¬ 
ence chip capacitor. 

3-64. Model 10031'A Tost Fixture. 

3-65. See Figure 1-1. Model 1G038A Tost Fixture 
is a direct connection type general purpose test fix¬ 
ture and is supplied with 4271B. Two types pairs of 
inserts (for vortical and axial lead connections) are 
supplied. 

3-66. Model 1G039A Test Fixture. 

3-67. See Table 1-5. Model 1G039A Test Fixture is 
similar to Model 16038A described in the previous 
paragraph 3-64. Model 16039A includes D OFFSET 
capability which provides accurate dissipation factor 
measurements by comparing D value with reference 
value, 

3-68. DC BIAS. 

3-69. Capacitance measurements with DC bias can 
be made when a bias voltage is supplied in either of 
two ways: 

a. External Bias. 

b. Internal Bias (option 001). (See paragraph 3-75). 

Note 

A bias current option for inductance 
measurement is not offered. 

If external bias is furnished, the standard 4271B can 
he used to make capacitance measurements with bias. 
If an internal bias voltage is desired, the instrument 
should be equipped with option 001 (Internal DC Bias). 
The following two paragraphs discuss capacitance 
measurements with external bias. 


3-70. External DC Bias. 

n. Connect dc voltage source supplying external 
bias voltage to EXT INPUT (rear panel). 

Note 

A capacitor should be connected across 
dc bias voltage supply to lower its 
impedance at 1MHz. A good quality, 
film capacitor of about 1, F is recom¬ 
mended. 

b. Set DC BIAS VOLTAGE switch to EXT. 

e. If monitoring is required for precise setting of 
dc bias, connect dc voltmeter to MONITOR 
(rear panel). 
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d. Supply dc bias voltage and measure the capa¬ 
citance. 

Note I 

Maximum permissible EXT input dc 
bias is ±200V. 

Note 2 

Set the DC BIAS VOLTAGE to OFF ex¬ 
cept when supplying dc bias veX-’e. 

When DC BIAS VOLTAGE i- set o 
OFF, voltage at Ham terminal is zero 

Note 3 

A basic presumption of DC BIAS cir¬ 
cuit design (refer to Figure 3-7)isthat 
no dc bias current is drawn by OUT 
(Device Under Test). If even a very 
small current is drawn by DUT, actual 
voltage across DUT and supplied volt¬ 
age become somewhat different, actual 
voltage is that measured at MONITOR 
terminal (series resistance of bias 
circuit is 47011). 

3-71. How to Supply More than 2(10Vdc Bias. 

a. External dc bias applied to the DC BIAS VOLT¬ 
AGE (EXT INPUT) connector on the rear panel 
is limited to i200 volts, 

b. To use bias voltages greater than 200 volts an 
external circuit is used. Figure 3-8 shows 
such a recommended circuit. The bias voltage 
is limited to maximum working voltages of the 
unknown capacitor C.\ and the blocking capa¬ 
citors Ci and C2 


CAUTION 

EXTERNAL BIAS VOLTAGE GREATER 
THAN 300 VOLTS CAN BE NEVER 
APPLIED USING CIRCUIT SHOWN IN 
FIGURE 3-8. A SPECIAL PROTEC¬ 
TION CIRCUIT MUST BE ADDED WREN 
BIAS VOLTAGE IS GREATER THAN 
300 VOLTS. 

CAUTION 

DC BIAS VTG SWITCH ON REAR PANEL 
MUST BE IN OFF POSITION 


e. To monitor the voltage another filter section 
consisting of Lj’, Ri’, R2’ and C3’ is added as 
shown in Figure 3-8 for connection voltmeter. 

CAUTION 

USE EXTREME CAUTION WHEN WORK¬ 
ING WITH CHARGED CAPACITORS, 
FLOATING OR UNGROUNDED CIH- 
CUITLY, 

3-72, Method of Applying a DC Bias Current 
to an Inductor. 

a. The bias current superposed in an inductor be¬ 
ing measured with the 427IB must not flow into 
the instrument. 

b. Figure 3-9 shows a recommended circuit for 
inductor current biasing, measuring require¬ 
ments and suggested procedures. 

CAUTION 

DC BIAS VTG SWITCH ON REAR PANEL 
MUST BE IN OFF POSITION. 
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Figure 3-7. Bias Circuit. 
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SeelIon Ilf 
Figure 3-11 


(1) Model 427 IB Opi-002 and Model 5055A Recorder. 

Note: Set +8421/-8421 switch (rear of d055A) to +8421. 


+ 842I/-842I 
SWITCH 


HP 5055A 


=f 


□ 



HP427IB (OPT 002) 


HP 562A-I6C 


I REAR 


(2) Model 4271B Opt.002 (and 003) and Model 5050B Opt.050 Recorder. 


HP 5Q5QB (OPT. Q5Q) 

ooooooooi 


HP 42718 (OPT 002) 


G3 o - 



'HP 562A-I6C 


.U REAR 


FROM OPT. 003 OR 
OTHER INSTRUMENT' 


[HP 562A-I6C_ J 


(3) Model 427IB Opt.002 and Model 5050B Opt.051. 


HP50508 (OPT. 051) 



Figure 3-11. C/I. 7D Output (OPT. 002). 
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Table 3-0. Data Format (OPT. 002). 



Unit Magnification of Data Warning Signal 


Data or Symbol 


4, 3, 2, 1 


C/L Dita 


427 IB 
Display 


Unit (column 8 ) 


Connector Pin 


15 16 40 


Printed 

letter 



Warning Signal (Column 6 ) 


427IB Connector Pin 

Display u I 12 I 36 I 37” 


'OUT OF 
RANGE” 
or 

"UNBAL” 

Blank 



II II 



II H H 


Printed 

letter 



Magnification of Data (Column 7) 


4271B _ Connector Pin Printed 

Display is I 14 I 38 I 30 ,otlcr 


Data ot Symbol (Column 5) 


4271B _ Connector Pin 

Display 9*1 HTI 34~1 35~ 


Prlnted 

letter 
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3-24 


(I) Model 4271D Opt.003 and Model 5055A Recorder. 
Note: Set +8421/-8421 Switch (rear of 5055A) to f8421. 


+ 842I/-8421 
SWITCH 



REAR 


(2) Model 4271D Opt.003 and Model 5050D Opt.050. 


HP 5050B {OPT. 050) 



REAR 


(3) Model 427IB Opt.003 and Model 5050B Opt.051. 


HP 5050A (OPT. 051) 



REAR 


Figure 3-14. G/R D BCD Output {OPT. 003). 
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Table 3-7. Data Format (OPT.003), 


Column 


6 

5 

4, 3, 2, I 

Warning Signal 

Data or Symbol 

G/T/D Data 


Unit (Column 8) 


4271B Connector Pin 

Display 15 I lfTI 4ol 7T 


Printed 

letter 


4271B 


Warning Signal (Column 6) 


Connector Pin 


Display I n I 12 I 36 I 37 


"OUT OF 
RANGE" 
or 

"UNBAL" 


H H 


GR II 


H II 


Blank 


H H II 


Printed 

letter 


Magnification of Data (Column 7) 


4271B Connector Pin Printed 

Display 13 I 14 I 38 I 39 Iclter 


000.0 (10* J ) II 
00.00 (tO' 2 ) L II 

0.000 (10' 3 ) II II 

. 0000 ( 10 "') 


Data or Symbol (Column 5) 


4271B Connector Pin 

Display 9 I 10 I 34 I 35 


1 II 

II H 
Blank II H I II 


Printed 

letter 


IIP 4271B 
Display 


Data (Column 1-4) 


BCD 


1 2 


L L 


Printed 

letter 


II 

II I II 


II 

II I II 


II H H 


8 


II 

II 


8 
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3-83. OPTION 101 HP-IB INTERFACE. 

3-84. The Model 4271B Opt 101 is remotely con¬ 
trolled by means of the Hewlett-Packard Interface 
Bus (HP-IB) which is a carefully defined instrumen¬ 
tation interfacing method that simplifies the integra¬ 
tion of instruments, calculators, and computers into 
systems. 

Note 

HP-IB is Hewlett-Packard's imple¬ 
mentation of IEEE Std. 488-1575 
Standard Digital Interface for Pro¬ 
grammable Instrumentation. 

3-85. Connection to HP-IB, 

3-86. The 4271B may be connected into an HP-IB 
bus configuration with or without a controller (e.g. 
without a calculator). In an HP-IB system without 
a controller, the 4271B Option 101 is able to talk 
only (see paragraph 3-96). These two configura¬ 
tions are illustrated in Figure 3-19 Model 4271B 
Connected to tne HP-IB, 

3-87. Interface Connector, 

3-88, Message ar: ingcmeut by pin number for A34 
.14, the HP-IB bus connector, with a description of 
each line is given in Figure 3-20. 



Figure 3-19. Model 4271 


3-89, All communications between the 4271B and 
the controller (and/or other instruments on the bus) 
are channelled through the interface connector A34 
.14. This includes both Interface messages to and 
from the 4271B and data outputted by the instrument. 

Note 

The maximum cumulative length of 
. HP-IB cabling in the system must not 
exceed 2 meters of cable per device 
(up to 15 devices) or 20 meters, 
whichever is less. 

3-90, Features. 

3-91. The front panel of a Model 427IB equipped i 
with Option 101 HP-IB Interface (see Figure 3-22) is 
the same as that of a standard instrument. Figure 
3-23 shows the rear panel of a 4271B with Option 101 
installed. Figure 3-22, the front panel, is shown Tor 
reference. 

3-92. The Address. 

3-93. Each device on the bus including the controller 
(if used) must be provided with an identity to distin¬ 
guish it from other devices on the bus. The control¬ 
ler (calculator or computer), in following its pro¬ 
gram, uses these addressed to select which units 
should perform as talkers and whichas listeners. 



(B) With Controller (Calculator). 


B Connected to HP-IB. 
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Figure 3-1 


MwluJ 42 7li 




t 

l * Measuring Rate Lamp, Lights during mens- 
uring. During hold time lamp Is extinguished* 

2. C/L Display, Capacitance or Inductancodls- 
play wlthdeclmolpointnnd unit, Ifthls display 
shows >--200-*, C/L and G/R/D displays have 
no moaning, 

3. OUT OF RANGE Lamp, Lights when either 
C/L or G/R/D or both exceed the specified 
mnxlmums, When this lamp lights, display 
Indication has no meaning. 


7, Unknown Terminal, Provides connections for 
’’-terminal Instrumen. does not func¬ 
tion properly unless test leads are connected 
to these terminals. 


* FUNCTION, Selects measurement functions; 

C-D; Capacitance & Dissipation Factor. 
C-G; Capacitance 6 Conductance. 

L-R; Inductance & Resistance. 

L-D; Inductance & Dissipation Factor, 
RMT: Remote Control (Optional). 


4, UNBAL Lamp, Lights when the bridge section 
Is not balanced. When this lamp lights, the 
display Indication has no meaning. 

6. D*-G,R Lamp. Lights when the C-D or L-D 
mode selected and display of C or L Is less 
than approximately 1000. When this lamp 
lights, set FUNCTION switch to C-G or L-R. 

6, G/R/D Display, Conductance, resistance or 
dissipation factor display with decimal point 
and unit. If this display shows "-200”, C/L 
and G/R/D displays have no meaning. 


0, RANGE, Selects measurement ranges; 

RMT; Remote Control (Optional). 
AUTO; Automatic Range Selection. 
MANUAL; 1, 2, 3 or 4. 


10. TEST SIG LEVEL. 

C measuring mode; Selects test signal level 
HIGH (500m V) and LOW (20mV) On range 
4, test signal level is limited to 20n»V. 

L HIcTffif!»A °t de: K S M CCtSl , esl si « na| Ievcl * 
HIGH (50pA to 5mA) and LOW (2pA to 

2mA). On range 1, test signal level Is 
limited to 2mA. 


Figure 3-1. Front and Rear Panels (sheet 1 of 2), 
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manual range is selected by positioning slide switch 
on from to match value of unknown. Table 3-5 
shows measuring span for u.ieh RANGE and FUNCTION 
and selected range resistor. 

3-47. AUTO and IIEMOTE Ranging. ' 


KMT.- MAN, a measurement can be taken and meas¬ 
ured value displayed by depressing and releasing 
Manual Trigger button. If an external trigger source 
is connected to REMOTE TRIGGER terminal, meas¬ 
urements at an arbitrary measuring rate can be per¬ 
formed. 


a. Autoranging. In AUTO mode setting of RANGE 
switch, a range appropriate for measuring the 
value of sample is automatically selected by an 
Auto Range Control Circuit In the 4271B. 
Range selected by Auto ranging is determined 
by larger part of Imaginary part (C L) and the 
real part (G/L) of measured sample. For ex¬ 
ample, if. In C-G FUNCTION capacitance dis¬ 
played is 100. OOpF and conductance is 1700.0 ps, 
selected range is determined by value of G 
(17000counts). Auto ranging control is accom¬ 
plished as follows: If counted number of both 
C L and G/It counters is between 1600 and 
18000 counts, an optimum range has been se¬ 
lected and actual range will be determined by 
the higher count. If counted number is greater 
than 18000 (either C L or G/R counter) the 
range is shifted up (for example, from 3 to 4), 
And, in like manner, if less than 1600, range 
is shifted down (for example, from 3 to 2), 

b. Remote ranging. REMOTE ranging is used for 

external range control by (for example) OPT. 
101 HP-IB Interface. The RANGE switch 

on front panel Is set to RMT position. 

3-48. MEASURING RATE. 

3-49. Measuring rate is decided by setting of RATE 
control. Clockwise rotation results in a higher rate 
and counterclockwise rotation produces a lower rate. 
The RATE control is functional only when TRIGGER 
mode is set to INT position. If TRIGGER mode is 
set to RMT MAN position, ir,ter..al rate setting by 
RATE cont- ol is disabled. When TRIGGER is set to 


Note 

When 4271B isexternally triggered with 
pulse generator, period of pulses should 
he set to longer than measuring lime. 

Figure 3-6 shows that measuring time 
of 4271B is time interval between gen¬ 
eration of reset pulse and end pulse. 

3-50. TEST FIXTURES 

3-51, Eight (8) types of test fixtures are available 
for use with the Model 4271B 1MHz Digital LCR 
Meter. The following paragraphs explain the pur¬ 
pose of each fixture and give a brief description, 

3-52. Model 16021A Test Fixture. 

3-53. The Model 16021A Test Fixture is Illustrated 
in Table 1-5. The purpose of this fixture is to cali¬ 
brate the Model 4271B with a standard capacitor or a 
standard resistor. Full procedure is outlined in 
Section IV. A type GR 900-WN short Circuit Termi¬ 
nation (OR) is used when making offset adjustment for 
L and It. The fixture includes cables for Ln it, 
Leor, Hear and Hern unknown connections to 
panel connectors. The unknown is connected to fix¬ 
ture through type GR-000 Connector. A remote 
triggering switch at fixture is connected through a 
cable to REMOTE TRIGGER BNC on front panel. 

3-54. Model 16022A Test Fixture. 

3-55. The Model 16022A Test Fixture is Illustrated 
in Table 1-5, This is a general purpose fixture for 



Figure 3-6. Measuring Time. 
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Model >1271 n 


Bo it I on Ml 
Pnt'Ogrnphs 3-1? o 3-20 


TnbloQ-i, Cnntlo Dl»|>luy Limits Immediately urtor orrooi 1 Actjunlmcnt» 


FUNCTION 

range 

LEFT SIDE DISPLAY 

RIGHT BIDE DISPLAY 


AUTO 

0 i 1 (1) count 

0 i l (1) count 


1 

0 a. 1 (l) count 

Oil (1) count 

C - G 

2 

0 u 3 (4) counts 

0 j. 4 (5) counts 


3 

0 i 2 (3) counts 

0 i <4 (4) counts 


4 

0 tt 3 (3) counts 

0*4 (4) counts 

( ) is at LOW level, 


3-17* L nnd n Offset Adjustment, 

3-18* Set controls nnd functions ns followst 

FUNCTION .. L-R 

RANGE m * i ** * * > * > i * >t IH ),, , M)t ,, 1 

TEST SIG LEVEL.HIGH (LOW) 

TRIGGER INT 

RATE > > > * > * * > * *> * * m i M t),, Fully cw 

DC DIASVTG...OFF 

Unknown .*>*>>.,,*»* siiort tost fixture. 

The offset ndjustmont for L (Inductance) nnd R (Re¬ 

sistance) Is done while observing counter displays, 

Note 

The potentiometer for Lisa 10-turn 
pot, The potentiometer for R is n 3/4 
turn control. 


The display limits Immediately after completing off¬ 
set adjustments are shown In Table 3-2, A offset 
adjustment when TEST SIG LEVEL is set to LOW 
level should be done In like manner, 


3-10, DISPLAY* 


3- 20, Counter displays show value of sample when 
being measured (alter zero adjustments), Simulta¬ 
neously the decimal point, unit nnd polarity (only 
minus Is displayed)may bo read. The counter is full 

4- digit plus oycrrnngo of 100%, The display muy 
rend from approximately-100 to the maximum value 
of 10099, When display Is less than approximately 
-100, the display Instantaneously changes to -200 
(and never becomes less than-200), When "UNBAL" 
lamp is lit, the measured value displayed on front 
panel Is ambiguous ob a measured value, When 
"OUT OF RANGE" lamp Is lit, both C/L fit G/R/D 
displays have no meaning. The "D-*>G,R" lamp 
lights when measured value of C or L becomes Iobb 
than about 1000 (FUNCTION set to C-D or L-D), If 
"D-*> G, R" Is lit, measured value of D has no mean¬ 
ing, C/L display becomes measured value when C/L 
andG/R displays do not show 0000, When "D-*- G, R" 
Is lit, FUNCTION should be changed to C-G or L-R, 
Normally 0 display to left of decimal point has no 
meaning and Is blanked. When C/L display shows a 
negative value of more than -100 [e.g, -4Bpr (or-48 
/*H)j It means DtlT is inductive (or capacitive)* 


Table 3-2. L and R Display Limits Immediately after Offset Adjustment, 


function 

RANGE 

LEFT SIDE DISPLAY 

RIGHT SIDE DISPLAY 


AUTO 

0 i 1 (1) count 

0 t 1 (1) count 


1 

0 i 1 (l) count 

0 i 1 (1) count 

L - R 

2 

0 * 4 (0) counts 

0 i 4 (4) counts 


3 

0 i 4 (6) counts 

0 i 4 (4) counts 

-— 

4 

0 i 4 (6) counts 

0 i 4 (4) counts 

{ ) Is nt LOW level. 
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Section til 
Figures 3-8 and 3-9 



Figure 3-9, DC Current Bias Circuit tor Inductors. 
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Section III 
Figures 3-22 and 3-23 


TALK lamp lit 
indicates instru¬ 
ment being used as 
talker or talker unly. 


RMT lamp lit indicates 
instrument being 
remotely controlled. 


LISTEN lamp 
lit indicates instru¬ 
ment being used as 
listener. 



FUNCTION, RANGE and 


TRIGGER switches are 
set to their RMT (remote) 
positions when the 4271B 
is used as a unit of an 
HP-IB system. 


Note: Refer to Figure 3-1 in 4271B Operating and Service manual 
for full front panel description. 

Note: Mechanically the front panel of a 4271B equipped with HP-IB 
Option 101 is the same as that of a standard 4271B. 

Figure 3-22, Front Panel HP-IB Features. 


switch in the group of control switches on the roar 
panel is sot its HOLD(l) position (see Figure 3-23), 


Note 

Sotting the HOLD switch to Us "I" 
position (no relation to internal cir¬ 
cuitry) disables the internal trigger of 
the 4271B so that the peripheral in¬ 
strument (e, g. printer) can assume 
control or trigger nno trigger timing. 
This permits the peripheral to trigger 
the 4271BOptl01, to exchange hand¬ 
shake messages, and to accept meas¬ 
ured data from the 427' .j, P a con¬ 
troller (calculator) is connected to the 
bus, the control switch must be re¬ 
turned to its ADDRESSABLE position. 


• _ 11 


w f. , . ,* 

• lll'M • '-AIM • 4U!,.t's 


Switches set for a bit pattern of 10001 fdecimat 
code 17, an ASCII listen address of 1 and a 
ui'k address of Q (see paragraph 3-94). 


1 

0 

0 

0 

1 

A5 

A 4 

A3 

A2 

A 1 


The TALK ONLY-ADDRESSABLE switch is set 
to ADDRESSABLE (see paragraph 3-96), the 
HOLD switch is set to its aoa-HOLD position 
see paragraph 3-96). Refer to Table 3.9 for 
otiier address settings, 


Figure 3-23. Control of Switch. 
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Paragraphs 3-21 to 3-35 
3-21* ACCURACY* 

Efi"E 5 ‘saw,ns? 

mmw 

MinWIBBl 

3-23, ANNUNCIATORS* 

3-24* "UNBAL” Lamp* 

lanrn moa « u ^»K rate lamp, When "UNBAL" 

3 20* "OUT OF RANGE" Lump, 

**“»» l*BhtB when the total 

counts, If "OUT OF JRANrP" *| eyond nbout 20 > 000 
ahould bo «wl?chId?o * ,U > " ANGE 

3-28, "D-«- G, R" Lamp* 

3-20, "D-*»G, R" lump t s turned on when count 

%Ncf 1 r r 10 ‘^ l r ( !?rjrD!“ , v„ m .K , 0 r 

ftoS^rsTon™^ c - d «•«»»& 


Model 427JR 

3-30, OPERATIONAL CHECK* 

P" 3 *' A ” W*** chock of the Model 42710 mnv 
) done with tin front mmol controls ns outlined mid 
discussed in the following paragraphs* 

3-32* Measuring Rote Lamp* 

mmm 


RATE sotting 
Fully cw* 
Centered, 
Fully ccw, 


On and off switching continues and Is 
visible even if RATE Is set to full cw* 

t^inrwT Un !°, t,,l p 1 rvt ‘ t 1» approximately 100msec 
( « 30 ; r C , and “ sl| B |,lI y varied by FUNCTION sot- 

In*;,? I . 1 , RMT/MAN position* measuring rate 
Z!, t»! r,Cd , (o,lco on| y) when manual trigger 
Si ml , “” d roioased > Measured value is 

end plavedandheld. Unless manual trigger button 
Is again depressed and released, the » 

SSn! 0,nP d0 ° 8 m ll|{,,t tU,d ft numsuro ‘»«'*l is Hot 


Period | 

Approximately 

*2 sec. 

Approximately 

1 sec* 

Approximately 

3 sec* 


FUNCTION 


C-D 


RANGE 


on when count of 3 ‘ 34 * Decimal Point/Unit Display* 

tEn "D°iC U R" 3 ,' 35 : ?. ho dccittial points and units of display are 

N C-D should be m Tabb 3 y -/ U S11° N T P ANGE »s shown 

No J’ ? cont ‘‘ olB positions are arbitrary. 
No sample may be connected for this test* y 

Table 3-4, Decimal Points and Units, 


LEFT SID E DISPLAY 

O.OOOpF 
00,00 pF 
000*0 pF 
0,000 nF 

0* 000 pF 
00* 00 pF 
000*0 pF 
0,000 nF 

000.0 nil 
0.000 /ill 
00, 00 pH 
000*0 pH 


RIGHT SIDE DISPLAY 


.0000 D 


00,00 fiS 
000,0 /iS 
0,000 ms 
00.00 mS 

o.ooo n 

00.00 R 
000.0 Si 
o. 000 kfi 
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3-73. OPTION OPERATION. 

3-74. Operating instructions for Option 001, 002, 
003, 004 and 101 are described in the following 
paragraphs. 

3-75. OPTION 001 INTERNAL DC BIAS. 

3-76. Internal DC Bias is possible by equipping 
4271B with option 001 which adds A21 board to in¬ 
strument. The main applications feature gained by 
dc bias option is the additional capability of instru¬ 
ment to measure characteristics of variable capaci¬ 
tance diodes. A user designed or HP Model IG023A 
DC Bias Controller is required when making dc bias 
measurements (see paragraph 3-56). Bias voltage 
is applied to capacitor being measured, When bias 
is switched at the 16023A, internal bias controls 
apply voltage at new setting to next measurement. If 
bias voltage is changed during a measurement, ap¬ 
plication of the bias is delayed until beginning of next 
measurement cycle. 

3-77, Use of Internal Bias. 

a. Connect a bias controller such is Model 
16023A or equivalent user designed controller 
to DC BIAS CONTROL on rear panel. 

Note 

Refer to Figure 3-10 Model 16023A 
Connector details. All data (including 
trigger signal) through control con¬ 
nector are traosfered to 4271B is 
ground true mode. See also paragraph 
3-56 for other 16023A information. 

Note 

The 16023A fixture can not be used 
with Option 101 HP-IB Interface. 

b. Set DC BIAS VTG switch (on rear panel) to INT, 

c. Set TRIGGER switch to RMT/MAN. hi RMT ' 
MAN initiation of a measurement cycle is trig¬ 
gered either from an external signal or by 
pushing trigger button (manually) Display is 
held between triggers. 

Note 

When Option 101 HP-IB interface is 
installed, the internal DC bias can 
only be controlled via HP-IB (see 
paragraph 3-132), 



Figure 3-10, Bias Voltage Control .lack. 


3-78. DATA RECORDING. 

3-79. When a Model 4271B is equipped with option 
002 (C/L BCD Output), option 003 (G/R/D BCD Out¬ 
put), option 004 (Parameter Serial BCD Output), ail 
data (depending upon option selected) measured by 
the instrument becomes available at rear panel con¬ 
nectors for recording. The following paragraphs 
provide more detailed information on recording op¬ 
tions. Description and theory for each option is 
presented in Section VIII, 


a. HP recorders Model 5055A and Model 5050B- 
OPT. 050, OPT. 051 may be connected to a 
Model 4271B equipped with option 002. All 
measured data can be recorded including data 
taken under biased conditions (except recording 
of the bias voltage itself). 

b. Refer to Figure 3-11 for typical recording con¬ 
nection configurations. As shown in (1) and (3) 
of the ligure, recording is limited to that sup¬ 
plied by option 002 of the 4271B. In (2), option 
003 can be added to 4271B to record additional 
data. Then the 5050B OPT. 050 recorder can 
record the information carried from DATA 
OUTPUT connector as well as that from C, L 
DATA OUTPUT connector. 

c. Data formats are given in Table 3-6. 

d. Pin connections for option 002 and recorder are 
shown in Figure 3-12. 

e. Figure 3-13 Is a timing diagram for option 002 
and recorder. 


3-80. Option 002 C L BCD Output. 


4 


i 
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Section III 
Table 3-9 



Note I; Only the first five bits of binary code arc set into the address switch. These bus are 
the same for both listen ami talk addresses. The Oth and 7th bits are automatically 
com rolled by the controller (calculator) and used to distinguish between listen and 
talk addresses. 

Note 2: The 4271B Option 101 Instrument leaves the factory with the HP-ID address switch 
set for a bit pattern of 10001 which corresponds to decimal code 17, ASCII listen 
address 1, and ASCII talk address Q, 
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Figure 3»3 


(e) Aceurticy of D (of C»i»tcituiico Measurement). 



In this Figure; 

Net capacitance readout displayed In counts. 

Net conductance readout displayed In counts. 

Nt: Inductance readout displayed In counts. 

Nat resistance readout displayed In counts. 

Nn t dissipation factor readout displayed In counts. 


Figure 3-3. Accuracy (Sheet 3 of 6). 
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Paragraph 3-81 



Figure 3-12. Connector Pins and Signals (OPT. 002). 


3-81. Option 003 G It 'D BCD Output. 

a. IIP recorder Model 5055A, 5050B OPT. 051 or 
5050B OPT. 050 may be used to record data 
from a 4271B equipped with OPT. 003. Data 
measured with bias voltage can also be record¬ 
ed (except for the bias voltage itself). 

b. Refer to Figure 3-14 for typical recording con¬ 
nection configurations. As shown in (1) and (3) 
of the figures recording is limited to that sup¬ 
plied by option 003 of 4271B. In (2) of Figure 
3-14, the 4271B is equipped with both options 


002 and 003 and C, L data can be recorded by 
employing A 1.12 of the 5050B OPT. 050. 

c. Data formats are given in Table 3-7. 

d. Pin connections for option 003 and recorder 
are shown in Figure 3-15. 

c. The timing sequency for OPT, 003 is the same 
as OPT. 002 except all data is stored in latch 
memory with END signal. See Figure 3-13. 


RESET 


II 




FROM 427IB C XFER 
STANDARD 


C L tUUv IK(1 
\ into latch memory / — fl 


END 


TO RECOfDER 


FROM RECORDER 


/ nhitihiri/t 1 Cl’T OF UAStiK \ 
\ into latch memory / 

♦ PRINT COMMAND 


¥ INHIBIT 


FROM 427lB** M PtE jW E 
STANDARD —— 


A23 TPS 


PRINT HOLD Off 


Note 


All information are memorized into latch 
memory by NND pulse in OPT*003. 


uz 

I 

I 


¥ 


IT 


Figure 3-13. Timing Diagram (OPT. 002/003). 
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b. Format B. 

To break the data into two groups (1 imits line 
length) for outputting to certain peripherals 
, .uch as to anIIPModel5150A Thermal Printer, 
the CR/LF switch on A33 board is set to its 
"on" position. All data is then outputted in the 
following format: 

XX ±N.NNNN E iNN (Ij), X ± N.NNNN E jNN ^(tf) 


c. Format C. 

To output capacitance or inductance only {de¬ 
letes D, G and R data), the "capacitance and 
inductance only" switch on A33 board is set to 
its "C/L only" position. In this mode, either 
C or L, depending upon FUNCTION program¬ 
med, is outputted in this following format: 

XX ±N .NNNN E ±NN(gg)<Cg) 

3-103. Bus Capabilities. 

3-104. The capability of a device connected to the 
Bus is specified by the interface functions built in 
the device. Table 3-11 lists the interface functions 
included in the Model 4271B Opt 101, The suffix 
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number of the interface code indicates the limitation 
of the function capability as defined in Appendix C of 
IEEE Std. 488-1975. 

3-105. Bus Messages. 

3-106. Table 3-12 lists characteristic bus messages 
and describes each. Messages are categorized by 
Bus function. Most of these messages are routinely 
used between the 4271B Opt 101 and the controller 
(calculator). Some of them are not applicable. For 
example, local lockout is not needed with the 4271B, 
so it is not featured. 

3-107. Message set. The bidirectional trat/ic (in¬ 
cluding the program codes) that flows over the HP-IB 
is described in terms of messages. 

The controller orginated messages (commands) are 
described in Table 3-13 and are in two classes: 

1 . Addressed Directions to bus device(s) 

previously addressed to 
listen. 

2. Universal Directions to all bus devices 

capable of responding to the 
command. 


Message 1 

Description 

Class 

Octul 

Code 

E 

N 

F 

C 

Instrument Response 

GET 

Grcjp Execute 
Trigger 

AC 3 

010 

T 


Is triggered (regardless of trigger mode) 

MLA 

My Listen Address 

AC 




Becomes addressed to listen. 

MTA 

My Talk Address 

AC 




Becomes addressed to talk. 

UNL 

Unlisten 

AC 

077 



Becomes unaddressed to listen. 

UNT 

Untulk 

AC 

137 



Becomes unaddressed to talk. 

SPE 

Serial Poll Enable 

UC 2 

030 



Configures the 4271B into the serial poll 
mode. 

SPD 

Seriul poll Disable 

UC 

031 



Exits serial poll mode. 

IFC 

REN 

Interface Clear 

Remote Enable 

■t 

• 

Single 

Line 

MSG 

T* 

T 

Unaddress the 4271B as a talker and as 
a listener and clears serial poll male. 

Programs the 4271B to remote (con¬ 
current with MLA). 






F 5 


Returns the 4271B to local. 

1: All multiline (DIO 1-8) messages are sent with ATN true, 

2: Universal command. 

3: Addressed command, 

4: True. 

5: False. 
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Control with Literal program Codes 

When using literals to program a device, use a bus command statement. Di com¬ 
posing the CMD (wrt) statement, string the literals to form the program code. 

Use a command string, in the basic addressing sequence, to address the calculator 
or computer to talk and other devices to listen. Since the calculator "talk" address 
is "U", the CMD statement may take the following form: 

a. When using an HP D830A as controller: 


Unlistcn command. 

Calculator talk address. 

HP 4271B Opt 101 listen address. 
Function setting. 

Hange setting. Program 

DC Bias setting. ^s 

No interrupt mode. 

Execute (triggering). 


CMD "?U1”, "F1R0V000NE" 


wrt 717, ’FIROVUOONE" 


select code oi UHUtHA HP-IB I O card. 
Address code of 4271B Opt 101 In 5 bit 
decimal form. 


The following statement is useable when the controller has "Extended I O 
Programming” capability: 

emd 7, "VU1", "F1H0V000NE" 


Note 1 


These CMD statements are for the 4271B Opt 101, 


Note 2 

To change a controlled function or setting, it is only neces¬ 
sary to restate that part of the command string which con¬ 
trols that function or sotting. 
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(I) Accuracy ol D (df Inductance Moiikuretnorit), 


"— TBtrr 

\ HIONAl. 
„ iV , >^KVr.L 

range \ 



l .Ul of readmit * C15 ► 


) countsj 



of reading » CU • - ~p -) counts) 
!OtV—•-1—- •—»1500 

.✓nSjst.iouou 



Si< (counts) | 

!n this {-'inure: 1 

Nc: capacitance readmit displayed In counts. 

No : conductance readout displayed In counts. 

Ni.: Inductance readmit displayed In counts, 

N» r resistance readout displayed In counts. 

Not dissipation factor readout displayed In counts. 

Figure 3-3, Accuracy (Sheet 0 of 6). 


Nj' (countn) 
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3 -20, Annunciators, 

3-37, Tim three annunciators t "OUT OP RANGE", 
"UNDAL" nod "D-*> 0,11" may lm cheeked by turning 
them oo Which Is done with those respective, control 

SOtllllgBt 

U, "OUT OF RANGE" lump, 

FUNCTION ,» L-R 

RANcE ,,,,,,,,,,,,,,,,, Any position. 
Unknown Open 


b, "UNDAL" lamp, 

FUNCTION. C-0 

RANGE ,>>,,,,,,, 1 

Unknown ,,,,,,,,,,, Short 


c "D-*-G,R" lamp, 


FUNCTION L-D 

RANGE... Any position, 

TEST SIG LEVEL.HIGH or LOW 

Unknown Ehort 

Note 


"UNBAL" lamp Ib turned on and off at 
the same rate ns mnaeuriog rate lamp. 
Other annunciator lamps light continu¬ 
ously, 


compensating Enngot 

c ,,,,>,,,,,,,,,,,1 

0,,,,,,, it,,,,,,,,,,,, 1 


Check viuinblo range or C or G OFFSET by 
turning c and G potentiometers for minimum 
reading of C and G displays. For this lust 
(only) variable range chuck Is Independent of 
polarity [minus (-) or plus (no sign)) of readings, 


h, L and R OFFSET chock Bettingst 

FUNCTION L-R 

RANGE 1 

TEST SIG LEVEL ,,,,,,, HIGH or LOW 
TRIGGER INT 

RATE ....... ►, Fully cw 

Tost Fixture ,,,,,,,,,,,, Attach 10038A 

Tost Fixture, 

UnknownShort 


Compensating Ranget 


lOOnll 
o , in 


3-38. OFFSET ADJ,Check, 

3-39, The OFFSET ADJ. potentiometers may be 
turned to determine whether their variable range Is 
appropriate (test Is Independent of sign polarity). 
Here Is how controls are operated to make test! 

Note 

C and L potentiometers are 10-turn de¬ 
vices; G and R potentiometers are 3/4- 
lurn devices. Adjustments for (C and G) 
und(L and R) slightly Interact with each 
other. 

a. C and G variable range (compensating values) 
settings: 

FUNCTION.C-G 

RANGE.1 

TEST SIG LEVEL.HIGH or LOW 

TRIGGER.INT 

RATE. Fully cw 

DC BIAS VTG (on Rear Panel).OFF 

Test Fixture Attorn 16038A Test 

Fixture. 

Unknown .. Open 


Note 

Chock variable range of L or It OFF¬ 
SET by turning L and R offset poten¬ 
tiometers for minimum rending of L 
and R displays. Tim L offset poten¬ 
tiometer Is a 10-turn control, 


3-40. FUNCTIONS. 

2-41, The Model 4271B has five measuring FUNC¬ 
TIONS: C-G, C-D, L-R, L-D mid REMOTE. In 
C-G or C-D, the 4271B measures an unknown as a 
capacitance (C) with parallel conductance, and dis¬ 
plays the conductance (G) or dissipation factor (D), 
tn L-R or L-D, the Instrument measures an unknown 
as an Inductance (L) with series resistance and dis¬ 
plays the resistance (R) or dissipation factor (D). 
Thus, the 4271B measures a sample regarding it as 
an equivalent circuit as shown In Figure 3-4 (A). 


3-13 
















Section III 

Model 4271B 

Paragraph 3-82 



; h } *? S i j 

j: | ic. i i 1 


t * £ * 

- ; £ £ 


; * i & z j •• ; * t ~ ' ; ; * = 

t " "* J 7 * ^ - n * t 4 v i ' 


~ e E f : 5 


* > > > £ fe £ 


c c e e r .-. • ; 



> > If i i ) i > t 


I ' ‘ ’ ! "■ * ' * * J ! J i - 

- (. x 5 3 


Figure 3-15. Connector Fins anti Sana’s {OFT. 003). 


5-82. Option 004 Parameter Serial BCD Output. 

a. Set switch Si on A25 hoard to required posi¬ 
tion: C, G or C G. 


POSITION PRINT DVTA 

C C or L 

G C or It or D 

C 'G C G or C/D or I, It or L D 


h. Option004 is used to (alternately) transfer C L 
data and G R D data in a parallel BCD code. 
Refer to Figure 3-lG, Recorder Models 5055A, 
5050B OPT. 051 and 5050B OPT. 050 may he 
used with a Model 4271B equipped with option 
004. Data measured with bias voltage can also 
be recorded (except for bias voltage itself). 

e. Data formats are given in Table 3-8. 

d. Pin connections for option004 andrerorder are 
shown in Figure 3-17. 

e. Figure 3-18 is a timing diagram for option 004 
and recorder. 
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(1) Model <127IB Opt.004 with Model 5 055A. 

Note: Set *-8*121/-8421 switch of 5055A (rear panel) to -8421, 


+ 842I/-842I 
SWITCH 


HP 5055A 


' . 

1 

) 


— 

1 

CZDI 


HP582A-I6C 


HP 427IB (OPT.004) 


(2) Model 427IB Opt.OOl with Model 5050B Opt.051. 


HP 5 0509 (OPT. 051) _ 

II OOOO OOOO 


HP 42718 (OPT.004) 


HP 562A-I6C 



(3) Model 427IB Opt.004 with Model 5050B Opt.050. 

HP 5050 B (OPT. 050) 



OTHER INSTRUMENT DATA OUTPUT 


Figure 3-10. Parameter Serial BCD Output (OPT. 004). 
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Control with Variable Program Codes. 


Normally a device is programmed using coding that takes the value of variables 
stored ir. the calculator. Usually the variables include the desired output or specify 
some signal source (e.g. dc bias). By using a FORMAT (fmt) and WRITE (wrt) 
statement, it is possible to transmit a program code string containing the value of 
the variable. The CMD statement is still used to address the calculator to talk and 
to address the device instrument to listen. The following statements show the basic 
forms which may be used with the 4271B Opt 101 for using variable values as pro¬ 
gramming codes; 


a. When using an HP 9830A as controller: 
10 CMD "?U1” 

20 FORMAT "F" F1000.0, ”R'\ I 
FI000.0, "V”, F1000.0, "NE'> I 
30 OUTPUT (13, 20) A, B, C 1 
*10^400 


?: Unlisten command. 

U: Calculator talk address. 

1: HP 4271B Opt 101 listen address. 

F: Alpha element of program code 

for FUNCTION. 

R- Alpha element of program code 

for RANGE MODE. 

V: Alpha element of program code 

for DC Bias Voltage. 

FICOO.O: Conversion soecfftcation. 
a: vanunfe, numeric element ol 

program code for FUNCTION. 

D: Variable, numeric element of 

program cixle for RANGE MODE 
C: Variable, numeric element of 

program c«xle for DC Bias 
Voltage. 


b. When using an HP 9H25A as Controller: 

0: fmt I, "F’\ f.0, "It", f.0, f 

"V", f/,3,0, "NE" 

I: wrt 717.1, A, B, C 


f.0, f/.3,0: Conversion specification. 

717,1: 1st dlgil is the select code and 

following 2 digits are the address 
code in 5 bit decimal form. Tenth 
digit is format number. 


CAUTION 

WHEN CONTROLLING DC BIAS VOLTAGE OF THE MODEL 
4271B OPT 101 WITH A 9B30A CALCULATOR, TRANSMITTED 
VALUE IS REQUIRED BIAS VOLTAGE TIMES Id PLUS 400 
OR TIMES 10 FOR A 9B25A. 


The above sample programs transmit program rode strings 
that contain instructions for selection of function variables. 
This statement may include literals as program codes from 
format list. 


Figure 3-2C. Control with Variable Program Codes. 
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. , jiueoivu Measurml Diitu 

To receive measured data, following program transfer the data from >1271 n to 
calculator, 

N'.U 

If only following program Is programmed nml r*euted, it 
will cause error nod no data will lie receipt, Bo sure, 
trigger statement, 

CMD^VUr 1 , "E" for Q830A, 
wrt 717, "E" or irg 717 for 0!'25A 

Is respectively required before the program listed below. 

Refer to Figures 3-28 and 3-20 for actual systomized 
measurement. 


a, When using an HP 0830A ns controller; 

7; Unltstcn command, 

8 ; Calculator listen address, 

Q: IIP >127ID Opt 101 talk address. 

13: Select code for Dus I/O curd. 

*: Free field format. 

A, D: Data storage registers (2). 


b, When using an HP QB25A as controller: 


10 CMD 

20 ENTER (13, •) A, D 


0: red 717, A, D 717: 1st digit Is the calculator 10 card 

select code and the following two 
digits are the >1271D Opt 101 ad¬ 
dress code in 5 lilt decimal form, 
A, D: Data storage registers (2). 


In the above programs, the CMD statement addresses the 4271B Opt 101 to talk 
and the calculator to listen. The ENTER statement takes Incoming data and stores 
the data Item in the register specified in the variable lists, Comp’ete output in¬ 
formation from We IIP >1271B Opt 101 is stored by the following pn gram by using 
string variables: 

a. When using an HP 9630A as controller: 

10 DIM A$ |2G| 

20 CMD "?5Q” 

30 ENTER (13, •) AS 


b, When using an HP 082s/. ,.s controller: 

0: dim AS [2Q| 

1: red 717, A$ 

Figure 3-27. Receiving Measured Data. 
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Nolo 

Remote enable statement nuts *127lD Opt 101 to romou unable 
Btnto tout nil own remote control of device on the bus. 


, When using an IIP OH30A us controller: 


10 CMD” ?UP', "FIROV123NK" Addresses calculator to talk "U" and HI* 

*1371 n Opt lot to listen "I", Program cikIc 
string sets device to FUNCTION: C-D, 
RANGE: AUTO, DC DIAS VOLTAGE: 
12.3V, and No lulovn'ot MikIc, The >127111 
Ojit 101 Ik triggered by program cod** ’K", 

20 CMD “VBQ" Addrebbcb calculator to llbten "6" and IIP 

•127111 Opt 101 to talk "Q". 

30 I-.NTf.H (13, *) A, H Thin statement lakes incoming data and 

stores data Items (C-D) 'a the registers 
specified in the variable lists. 


-10 FORMAT "CMl 1,1, "D ", Print A and n data. 
F7.-1 

GO WHITE (15, *10) A, D 


00 END 


Propram end. 


. When using an lip <)H25A as controller 
0: wrt 717, "F1HOVI23NE" 

I: red 717, A, 0 

2: fit 4: prt A; fxd *1; prt B 
3: end 


Addresses calculator to talk and HP -127111 
Opt 101 to listen. Propram cute string 
sets device to FUNCTION: C-I>, HANOI*:: 
AUTO, DC DIAS VOLT AON: 12.3V, and 
No interrupt mode. The *127111 Opt 101 is 
triggered by program cute "E", 

The HEAD statement addresses calculator 
to listen utiu IIP -1271D Opt 101 to talk and 
takes incoming data and stores data items 
(C-D) in the registers specified in the 
variable lists. 

Print data A and B 

Program end. 


Note 

When complete informal Pm is required, use string variables 
for receiving data (refer to Figure 3-27), 


Figure 3-28, Simple Programs - No Interrupt mode. 
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Figure 3-20 


a, Whop lining tin IIP 0U3OA an controller t 

10 CMD "?U1'\ F1ROV1231E" 

Addresses calculator to talk "U" and 

4271B Opt 101 to listen "l", Program 
code string sets duvleo to FUNCTION t 

C-D, RANGE,- AUTO, DC BIAS VOLT- 
AGEt 12,3V, and Interrupt mode. 

The 4271B Opt 101 Is triggered by pro¬ 
gram code "E", 

20 IF ST AT 13 < - 1 TIIKK 40 

30 GO TO 20 

Check service request line (SRQ), If 

SRQ line is LOW, go to stop 40, 

40 CMD "?IT 

50 FORMAT 5B 

00 OUTPUT (13, 50) 250, 05, 53, 
24, 512 

Addresses calculator to talk and sends 
serial poll enable command (SPE), 

70 CMD "Q” 

00 A* KBYTE 13 

Addresses HP 4271B Opt 101 to talk. 

Checks HP 4271B Opt 101 res,.-me to 

SPE on data line DI07 and stores line 
state in calculator. 

00 CMD "7U" 

100 OUTPUT (13, 50)250, 25, 512 

Addresses calculator to talk and sends 
scrim poll disable command (SPD). 

110 IF A-04 THEN 130 

120 STOP 

If dma line DIO 7 is LOW, go to step 130. 

If EI«' 7 line is HIGH, stop the program. 

130 CMD ,, ?BQ" 

140 ENTER (13, ♦) A, D 

Addresses calculator to listen, 427IB 

Opt 101 to talk. The enter statement takes 
inc« ming data and stores data items (C-D) 
in the registers specified in the variable list. 

150 FORMAT "C Ell.4, "D ”, 

F7.4 

100 WRITE (15, 150) A, B 

Print A and B lata. 

170 END 

Program end. 

Note 

When complete Information Is required, use string variables 
for receiving data (refer to Figure 3-27). 


Figure 3-20. Simple °rogram - Interrupt Mode (Sheet 1 of 2). 
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b. When uk lug an IIP QH2M ok controller 
0; wrt 717, '‘FIHOVUSIE’* 

1; rds (7)-*-A: Jmp A > = 230 
2: rds (717)—►A; Jmp A « 04 

3: red 717, A, U 

•l; fit -I; prt "C-", A; fxd >1; prt 
D 

5: end 

Figure 3-20. Sample Program 


Addresses calculator to talk and >12710 
Opl 1C1 to listen, Program code Htrlng 
sets device to FUNCTION: C-p, KANGE: 
AUTO, DC DIAS VOLTAGE: 12.3V and 
Interrupt nrxie, The >12710 c H 101 Ik 
triggered by program code "E", 

Check Korvlee request line (SIIQ); If SIIQ 
lino la LOW, go to step 2, 

Check >12710 Opt 101 roeponBO to SPB 
on data line D107. If DIG7 to LOW, go to 
Ktcp 3, 

AddroKKCK calculator u> listen and >1271D 
0)il 101 to talk. The red statement takes 
incoming data and stores data Items (C-D) 
In the registers specified m the variable 
lists. 

Print A and 0 data. 


Program end. 


Interrupt Mode (Sheet 2 of 2). 
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Table 4-1 


Table 4-1. Recommended Test Equipment. 


INSTRUMENT TYPE 

REQUIRED CHARACTERISTICS 

RECOMMENDED MODEL 

Standard Capacitor 


General Radio 

1 pF 


1405 - K 

10 pF 


1405 - B 

100 pF 

The effect of auxiliary adapters must be 

1400 - D 

‘.000 pF 

either negligible at 1MHz or included m 

1400 - A 

10 nF 

the calibrated value of the standard. 

1407 - D 

Standard Resistor 


General Radio 

0 R 


900 - WN 

100 R 


900 - W100 

Capacitor 

i5'7> 

HP P/N: 

15 pF 

0160-2261 

18 pF 

±5% 

OICO-2322 

1000 pF 

15^0 

0160-2218 

7500 pF 

±5% 

0160-2355 

Inductor 

, 

HP P/N: 

200 pH 

i5 % 

9140-0237 

470 pH 

i5'o 

9100-1647 

1000 pH 

±5% 

9140-0137 

Resibtor 


HP P/N: 

100 57 

il'rt 

0757-0401 

200 R 

10.5'e 

0698-3186 

1.05 kR 

io. 

0698-5419 

5,11 k57 

il'e 

0757-0438 

19.0 kR 

» r.o 

0698-3157 

1 MR 

i5 

0698-1055 

Decade Capacitor 

40pF - 1.2pF with 40pF - 180pF Vernier. 

HP Model 4440B 

Frequency 

Selective Voltmeter 

Frequency lkllz - 18MHz, Voltage 3/iV - 3V. 

HP Model 312B 

Digital Voltmeter 

Accuracy iO.Ol'b, Input - Imp. > 10MR. 

HP Model 3490A 

Function Generator 

Frequency > 0.01Hz, Voltage >5V. 

HP Model 1310A 

Oscilloscope 

Sensitivity 5mV Div., Frequency 10MHz. 

HP Model 180A 

1801 \ 

1821A 

Louie Probe 

Input impedance lOkR. 

HP Model 10525T. 

Pulse Generator 

Output > 5V, Rise time lpsec, 

Pulse width > 50/iscc. 

HP Model 214A 

Function Generator 

Output > 5V, Frequency ^ 2 - 3Hz 

HP Model 3310A 

Test Fixture 


HP Model 16021A 

I6022A 

AC Voltmeter 


HP Model 400E 

Electronic Tool 

AI0 Adjustment Kit. 

ET - 1467 

Frequency Counter 

10 to 10MHz, Input impedance IMR, 

HP 5300 w 5301A 

DC Power Supply 

0 to 20V, 0.01'7). 

HP 6201B 


4-n 
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SECTION IV 

PERFORMANCE TESTS 


4-1. INTRODUCTION. 

4-2. This section provides the check procedures 
that verifies the 4271B specifications listed in Table 
1-1. All tests can be performed wuhout access to 
the interior of the instrument. A simpler opera¬ 
tional tost is presented in Section III. flic perform¬ 
ance test procedures in this section can also be used 
to do an Incoming inspection of the instrument and to 
verify whether the instrument meets its specified 
performance aftrr troubleshooting or making adjust¬ 
ments. If specifications are found to be out of limits, 
check that controls are properly set, and then pro¬ 
ceed to adjustments or troubleshooting. 

Note 

Allow a CO-mlnute warm-up and 
stabilization period before conducting 
any performance test. 

4-3. EQUIPMENT REQUIRED. 

4-4. Equipment required for the performance tests 
is listed in Table 4-1 Recommended Test Equipment. 
Any equipment whose characteristics equal the criti¬ 
cal specifications given in the table may be sub¬ 
stituted for tiie recommended modcl(s). 


Note 

Standard Capacitors including con¬ 
necting cables should be traceable to 
NBS calibration, JEMIC, or equivalent 
calibrated data should be known and 
accuracy should be within limits listed 
in Table 4-2, 

4-5. TEST RECORD. 

4-0. Results of the performance tests may be tabu¬ 
lated on the Test Record at tho end of these proce¬ 
dures. The Test Record lists all the tested specifi¬ 
cations and their acceptable limits. The results 
for comparison in periodic maintenance and trouble¬ 
shooting and after repairs or adjustments. 

4-7. CALIBRATION CYCLE. 

4-8. This instrument requires periodic verification 
of performance. Depending on the use and environ¬ 
mental conditions, the instrument should bo checked 
with the following performance test at least twice 
every year. To maximize the "up time" of the in¬ 
strument, the recommended preventive maint-mancc 
frequency for the 4271B is twice a year. 


Table 4-2. Accuracy Specifications for Standard Instruments and 
Recommended Calibration Intervals. 


STANDARD 

CALIBRATION ACCURACY 

RECOMMENDED CALIBRATION INTERVAL 

'GR I405-E 

0.2 '7 at Iklfz 

Every 3 Months 

•GR 1405-B 

0.04 ( 7 at Ikllz 

" 2 Months 

*GR 140G-D 

0.02 % at iklfz 

" 5 Months 

* *GR 1406-A 

0.02 '.'u at Ikllz 

" 4 Months 

•••GR 1407-D 

0.015'e at IkIL 

" Year 

•'•'GR QOO-WIOO 

0.01 ' 7 > at DC 

” Year 


c • MU/. = C lklt/« ' 0 

* ’ G 1M1U : 1.0003 C ikHz, Gimii/ ■- 0 
’••Cimii/. = 1.003 xCikife, Gimii, 0.03mS 
* Ftpr, Li Mil/ - -O.OIGpM 

Gimii/ - CiMil/ -- l.OpF 
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_ PERFORMANCE TESTS 

4-9. ACCURACY CHECK. 

4-10, Zero Accuracy Check. 

a. Set 4271B controls as follows: 


FUNCTION.C-G 

RANGE. 1 

TEST SIG LEVEl.HIGH 

TRIGGER.INT 

RATE .FULL CW 

TEST FIXTURE . 10021A 

LINE. ON 


b. Connect GR 1405-E to 10021A. Adjust C OFFSET ADJ for calibrated value 
il count and G OFFSET AD.J for 00.00 tl count. Remove GR 1405-E. 

c. Set FUNCTION to L-R and connect GR-900WN to 16021A. 

d. Adjust L OFFSET AIM for 000.0 *1 count and R OFFSET ADJ for 0,000 tl count. 

e. Set RANGE to 2, 3 and 4 and confirm that L and R readings are in accord with Table 4-3. 
Remove GR-900WN. 

f. Set RANGE to 1 and adjust L OFFSET ADJ for 000.0 tl count and R OFFSET 
ADJ for 0,000 tl count. 

g. Set FUNCTION to C-G and connect GR 1405-E to 16021 A. 

h. Adjust C OFFSET ADJ for calibrated value tl count and G OFFSET ADJ for 
00.00 tl count. 

1. Set RANGE to 2, 3 and 4 and confirm C and G readings are in accord with Table 4-4, 
j. Repeat step a to i with TEST SIG LEVEL set to LOW. 


Table 4-3. L-R Zero Check, 


TKST SIC 

LKVKI. 


I 

■i 

3 

4 

men 

t, reading 

It reading 

000,0 t) count 

0,000 *1 count 

0,000 rl counts 

00,00 rl I'Hiuth 

00,00 rl It.Ants 

000*0 rl counts 

CiJO, O rl counts 

0,000 rl counts 

LOW 

l, reading 

If reading 

000,0 r l riMMt 

0,000 rt count 

0,000 1 0 counts 

00,00 rl counts 

00,00 fij counts 

000,0 rl counts 

000, o *0 counts 

0* OOU r! counts 


Table 4-4. C-G Zero Check. 


TKST sk; 

LKVKI, 


1 

2 

3 

•i 

tiiott 

C rcatfint* 

I. readme 

t\ V„ * 1 1 count 

00.00 tl count 

C.V. 1 3 counts 

000,0 rl counts 

C.V* t2 counts 

0,000 *4 counts 

C.V'* t .1 counts 

00.00 rl counts 

low 

_ 

C reading 

c! reading 

C. V. | 1 l iHJIlt 

on, on t i . .huh 

’C.V. rl counts 

000,0 t* r > counts 

C, V*. t 3 counts 

0.000 1 4 counts 

C.V. 1 3 counts 

00,00 r l counts 


•C.v. • (.'ALIIMtATKD VALUE 
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Section III 

Model 4271B 

Figures 2-30 and 3-31 




Model OH26A Calculator with Model 4271D 0|)t 101 I MHz LCH Meter. 

Operation 

ti. Set control switches on 4271B Ojjt 101 roiir panel. 

Typical Settings: 

A0-A1: 10001 (17 it) 6 bit docimu', ronn) or appropriate 
uddress, 

HOLD: 0 (non-hold position), 

TALK ONLY ADDRESSABLE: ADDRESSABLE, 

b. Connect interlace bus cable to 4271D Qit 101 mid 0825A, 

c, Turn on instruments. 

d, Set 4271B OjH 101 front pane! controls as follows: 

» 

FUNCTION: REM 

RANGE: HKM 

TRIGGER: KXT MAN 

TEST SIG LEVEL: HIGH or LOW as desired. 

e. Operate system with controller (calculator program). 

Figure 2-30. Operating a 42710 Oj)t 101 System. 


0 : 

wrt 717, "F1HOVCOON 1 

Initial settings for: FUNCTION to C-D, ItANGK to 

1 : 

fmt 1, 'T, f/.3.0, "E” 

AUTO, DC DIAS VOLTAGE to 0V, and No Interrupt 

Mode. 

2 : 

ent ”DC DIAS (V)", A 

Store desired DC Bias voltage as variable A. 

3: 

wrt 717.1, A* 10 

Transmits DC Bias setting. Note that the value trans¬ 
mitted is stored value times ten. 

4: 

ted 717, X, Y 

Receive data (C-D) and store as variables X and Y, 

5: 

fit 4: pit "C ", X; .Vl 4: prt ’'D=", Y 

Print data X and Y. 

6 : 

end 

Program end. 


Figure 3-31. DC Dias Control with HP 9B25A. 


3-40 







Model >1271 n 


Section III 
Figure 3-32 


nit 

II 

7 

(1 

5 

>1 

3 

2 

1M 

Information 

0 

SHQ 

0 

0 

0 

UNBAL 

OUT OF 
HANOI-; 


Decimal 

1211 

0>t 

32 

IB 

B 

■1 

2 

1 


nu It Goes to "1" when D— ►« lump Ih- lit, 

DU 2t Goes to ”1” when OUT OF HANOI-: tump Ik lit, 
TMt 3: Goes to “l" when UNO At lump Ik tit, 

Bit *1: Not uk od > 

Hit fit Not ust’il, 

IMt 0: Not uk oil, 

lilt 7: Gous to "1" when measurement Ik completed, 
Hit B: Not used. 


The Status liyte Ik Kent from >127111 to controller when u serlul poll Ik performeil 
In Intort upt mode. Controller checks the status byte to determine which 
equipment Is requesting service, The status byte Is a way or reporting hiKtrument 
operating information to the controller. The status byte Is stored uk sum of state 
l ’ bits In decimal form (e, g. If only SHQ, «.| |s stored .... if both SHQ and WN¬ 
BA L, (IB is stored), 


Figure 3-32. Status Byte, 
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Model 4271B 


Section IV 
Paragraph*- - 4-11 to 4-13 


PERFORMANCE TESTS 


4-11. Capacitance Accuracy Check. 

a. Connect Standard Capacitance shown in Table 4-5, 

b. Reading of 4271B should be within limits specified in Table 4-5. 

Table 4-5. Capacitance Accuracy Check, 


TEST SIG 

RANGE 

1 

2 

3 

4 

LEVEL 

Standards 

1405-5 10 pE 

1400-D J00 |)F 

HOti-A tOOCft F 

1407-D 10 ;»F 

men 

C readme 

G reading 

C, V.* 1 17 counts 

00,00 i 17 counts 

C» V, counts 

000,0 t 13 counts 

C.V, 1 12 counts 

0,000 t22 counts 

C.V. 1 43 counts 

00,03 ^22 counts 
m.S 

LOW 

C reading 

G ruadtnr 

C, V. »28 counts 

00,00 »27 counts 

C, V. 1 24 counts 

000,0 123 ftmnts 

C.V. t23 i-ouiitfj 

0,000 122 munis 



•C.V: CALIBRATED VALUE. 

4-12. Conductance and Resistance Accuracy Check. 

a. Connect GR-900W100 to 16021 A. 

b. Set 4271B co-lrols as follows: 

TEST SIG LEVEL.HIGH (or LOW) 

RANGE. 3 

FUNCTION. C-G 

TRIGGER. TNT 

RATE. FULL L'W 

c. Reading of G R display should be ‘calibrated value of GR-9G0W100 i 124 counts. 

1 


*G - 


It: calibrated 


d. Reading of C L display at HIGH LEVEL should be l.GpF i20 counts. 

Reading of C L display at LOW LEVEL should be l.OpF t21 counts, 

e. Sot FUNCTION to L-R and RANGE to 2. 

f. Reading of G It display should be calibrated value of GR-900W10C 1 124 counts. 

g. Reading of C L display at HIGH LEVEL should be -O.OIGpH t22 counts. 

Reading of C L display at LOW LEVEL should be -0.016/dI i24 counts. 


4-13. D'ssipation Factor Accuracy Check. 


Note 


Dissipation factor accuracy check should be done after com¬ 
pleting capacitance and resistance accuracy checks. 

a. Set 4271B controls as follows: 

FUNCTION. C-G 

RANGE . 3 

TEST LEVEL.HIGH (or LOW) 

RATE .FULL CW 

DC BIAS VTG. OFF 

b. Connect HP 16038A to UNKNOWN of 4271B. 

c. Connect a capacitance 1^‘lOOOpF) in parallel with resistance (»> “2008) to 10038A. 

I’ N's are: * 0160-2218 
“ 0698-3180 

d. Calculate; Heading of G (6.283 x I0'i x Reading jf C), 
o. Set FUNCTION to C-D. 
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Settlor! IV 

Paragraphs 4-14 arul 4-15 


Model 4271B 


__ PERFORMANCE TESTS _ 

L Heading of D at HIGH LEVEL should her 

Calculated value t calculated value :: l'o ill counts. 

Reading of D at LOW LEVEL should 1 

Calculated value t calculated me x l'o tI7 counts. 

4-14, Inductance Accuracy Clieck. 

4-15. Generally, an Inductance value can not be accuracy certified at a high frequency because 
of the various residual factors incident to connection of the terminals, leads, and the inductor 
being measured. Hence, Inductance standards available and applicable for the verification of 
4271B inductance accuracies are almost non-existent. 

Fortunately, the 4271B, basically, does not require the use of calibration equipment or 
standard inductors for testing or establishing its inductance accuracies. Model 4271B induct¬ 
ance accuracies are theoretically established by the equivalency principle. That is, inductance 
measurement accuracies are established and guaranteed by calibration of the capacitance meas¬ 
urement accuracies in the 4271B, 



(B) 


/ref; phase reference Tor phase detector. 

Figure 4-1. Simplified C L Bridge C 1 - uits. 

The Figure 4-1 above shows simplified bridge circuit configurations of the 4271B for both 
capacitance and inductance measurements. Since this bridge circuit is automatically balanced 
in an exact fashion, voltages Vr.t and Vv.ir (representing the unknown impedances) are estab¬ 
lished with accuracies equal to the accuracy of range resistor Hr. It is important to note that 
Hr is common to both capacitance and inductance measurements. As may be seen in Figure 
4-1, the unknown and range resistor Hr can he inverse connected so that the bridge circuit 
configuration is appropriate to the BUT. 

The phase reference {/,,<) from the oscillator is uniform in phase regardless of the charac¬ 
teristics of the unknown. Thus, the phase accuracy of the reference phase (used to synchro¬ 
nously detect Vv.u signal) Is independent uf the measurement mode. 

The design of 4271B circuitry took careful consideration of the residual impedances to enable 
biinging the inductance accuracies into specifications at the same time that the instrument is 
calibrated for capacitance accuracy. 

The 427IB inductance accuracies have been corroborated by comparing 427IB units with other 
RF inductance measuring equipment and by measurements with accurately calibrated Inductors 
using strict experimental and mathematical compensation to eliminate residual factors from 
the measured value. 
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Section IV 
Parai'rnphs *1-16 to 4-18 


PERFORMANCE TESTS 


4-16, Internal Bias Voltage Supply (OPT.OOl). 

a. Connect Instrument as shown in Figure 4-2, 


HP 0271 B 



Figure 4-2, Internal Bias Voltage Supply Check. 

b, Sot 4271B controls as follows: 

FUNCTION.C-G 

RANGE . AUTO 

TRIGGER . INT 

RATE . FULL CW 

TEST SIG LEVEL .HIGH (or LOW) 

DC BIAS VTG. INT (Rear Panel) 

c. Set 16023 a BIAS VOLTAGE CONTROL av in Table 4-6 and confirm the voltmeter 
reading as given in Table 4-6. 


Table 4-0, Bias Voltage Accuracy Check, 


| 1C023A SETTING 

VOLTMETER READING 

0.0 V 

-0.005 — 0,005 V 

0.1 V 

0.0948 — 0.1052 V 

0.2 V 

0. 1946 ~ 0.2054 V 

0.5 V 

0.4940''- 0.5060 V 

1.0 V 

0.9930 — 1.0070 V 

2.0 V 

1.991 — 2.009 V 

5.0 V 

4 985 — 5,015 V 

10,0 V 

9.975 — 10.025 V 


19.955 —20.05 V 


39.81 —39.99 V 


4-17. Interface Check (OPT’s 002, 003 and 004). 

4-18. In this paragraph, Interface information between 4271B option Instrument 

and the external device Is presented. This Information may be used to isolate the 
Instrument (4271B option instrument or the external device) which is malfunctioning. 
First, completely disconnect external device from the 4271B option instrument. 

A 4271B option instrument is checked by using Interfacing signals which are Inputted or 
outputted through 4271B rear Connector. These checks help to determine which Instru¬ 
ment Is faulty. Table 4-7, 8 and 0 show signals and pin numbers at rear connectors 
for options 002, 003 and 001. These tallies may also be used for component level 
troubleshooting In Section VIII. 
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Section IV 
Tobies 4-7 and 4-8 


Mode. 4271B 


PERFORMANCE TESTS 


Table 4-7, Signals and Pin Numbers at Connector J12 (Rea”, Panel) for OPT.002. 


(;>) DATA. fe) ANNUNCIATOR. 



Table 4-8. Signals and Pin Numbers at Connector .Ill (Rear Panel) for OPT.003. 


(:i) DATA. 




(I>) DATA 'SIGN. 


DISPI.AV 



PIN NUMItKHS 

DIGIT 

0 

to 

34 

35 

ID* 

ft 

I, 

I. 

I. 


II 

It 

I, 

II 


II 

II 

It 

II 



(e) ANNUNCIATOR. 



Dt.SPI.AV 


PIN NUMItKHS 



40 

41 

I. 

l. 

I, 


It 


II 


I. 

II 
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Section IV 
Table 4-9 


_PERFORMANCE TESTS 


Tabic- 4-9. Signals ami Pin Numbers nt connector Jll (Rear Panel) for OPT.004. 





























































Section IV 

Paragraphs 4-19 and 4-20 


PERFORMANCE TEST5 


Model 4271B 


4-19, IIP-IB Interface Check {OPT. 101). 

4-20. This paragraph provides test procedures to verify that the Option 101 circuitry 
installed in a Model 4271D I MHz Digital LCR Meter is performing satisfactorily. 

The performance test procedure in this paragraph can also be used to do an Incoming 
inspection of the Option 101 section of the 4271D or to verify that the option section is 
performing properly after adjustment or troubleshooting. Equipment required for 
making a performance test oftho Option 101 section consists of a controller (calculator 
or computer), interconnecting c We, and test program. These are listed in the proce¬ 
dures that follow. The tests cot. .sts of two major checks: 

a, an ADDRESS TEST. 

and 

b. an INTERFACE TEST. 

Figures 4-3 and 4-4 describe and provide procedures and programs for making the 
ADDRESS and INTERFnCE tests, respectively. 


ADDRESS TEST 

DESCRIPTION: 

This test checks the fundamental Listen and Talk Interface states of the HP-113 option 
section which are defined by address switch settings. 

EQUIPMENT: 

Controller 


Bus Cable 

PROCEDURE: 

a. Connect controller to 4271B Opt 101 with the bus cable. 

b. Set CONTROL SWITCH to ADDRESSABLE position. 

c. Load address test program .*» the controller (test programs are given it, sheet 2 
of this figure). 

d. Run test program, 

e. Set address switches, AI-A5, on rear panel as directed by controller display. 

f. Continue the test program (depress CONT and EXECUTE keys CJ830A) in order or 
depress CONTINUE (9825A) key). 

g. Repeat steps e to f for other address settings. 

See Sheet 2 for programs. 

(procedures) 

Figure 4-3. ADDRESS TEST - HP-iB Interface Check 1 (Sheet 1 of 2), 


Typically 9830A with 99405A HP-iB 
I Ocard (Opt 030) and 11272B Ext 
LOR OM 

9B25A with 93034A I O card and 
98213 A Gon 10* EXT I O ROM 
(note: other similar configurations 
may operate satisfactorily). 
. 10G31B 


4-R 
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Section IV 
Figure 4-3 


PERFORMANCE TESTS 


ADDRESS TEST 

PROGRAMS 

For 9830A Calculator For 9825A Calculator 


10 REM ADDRESS TEST PROGRAM 9830A 
20 DISP "SET A5-A1 TO 00001" 

30 STOP 
40 CMD "VI" 

50 WAIT 5000 
00 CMD "?A" 

70 WAIT 5000 
80 CMD "?" 

90 DISP "SET A5-A1 TO 00011" 

100 STOP 
11.0 CMD "?r 
120 WAIT 5000 
130 CMD "VC" 

140 WAIT 5000 
150 CMD "?" 

160 DISP "SET A5-A1 TO 00100" 

170 tTf)p 
180 CMD "?$" 

190 WAIT 5000 
200 CMD " ?D" 

210 WAIT 5000 
220 CMD "?" 

230 DISP "SET A5-A1 TO 01000" 

240 STOP 
250 CMD "?(" 

260 WAIT 5000 
270 CMD "?H" 

280 WAIT 5000 
290 CMD "V" 

300 DISP "SET A5-A1 TO 10000" 

310 STOP 
320 CMD "?0" 

330 WAIT 5000 
340 CMD "VP" 

350 WAIT 5000 
360 CMD "V" 

370 DISP "TEST COMPLETE" 

380 END 


0: "ADDRESS TEST PROGRAM BY 9825A": 
1: dsp "SET A5-A1 TO 00001" 

2: stp 

3: and 7, "VI" 

4: wait 5000 
5: cmd 7, "VA" 

6: wait 5000 
7: and 7, "V" 

8: dsp "SET A5-A1 TO 00011" 

9: stp 

10: cmd 7, "V#" 

11: wait 5000 
12: cmd 7, "VC" 

13: wait 5000 
14: cmd 7, "V" 

15: dsp "SET A,-A1 TO 00100" 

16: stp 

17: cmd 7, "?$" 

18: wait 5000 
19: cmd 7, "VD" 

20: wait 5000 
21: and 7, "V" 

22; dsp "SET A5-A1 TO 01000" 

23: stp 

24: and 7,”?(" 

25: wait 5000 
26: cmd 7, "VII" 

27: wait 5000 
28: and 7, 

29: dsp "SET A5-A1 TO 10000" 

30: stp 

31: and 7, "V0" 

32: wait 5000 
33: and 7, ”?r" 

34: wait 5000 
35; cmd 7, "V" 

36: dsp "TEST COMPLETE" 

37: end 


(A) (B) 


(programs) 

Figure 4-3. ADDRESS TEST - IIP-IB Interface Check I (Sheet 2 of 2). 



section iv 
Figure 4-4 


PERFORMANCE TESTS 


Model 427 IB 


INTERFACE TKST 


DESCRIPTION: 

The Option 101 section of the 4271B controls the functions of the basic measuring 
instrument ami transfers the measured data. The purpose of the interface test is to 
assure that correct control action and data transfer is occurring. 

EQUIPMENT: 


Controller. 9830A 59405A (Opt 030) T1272B/ 

I1274B String Variables ROM or 
9825A 98034A 98213A 98210A 
String-Advanced Programming ROM. 
Bus Cable... 10031B 


PROCEDURE: 

a. Connect controller to 4271B with the bus cable. 

b. Set control switches to ADDRESSABLE, non HOLD position, and A5 - A1 address 
switches to 10001 (address setting: Listen ... 1, Talk ... Q). 

c. Connect lOOOpF capacitor to the UNKNOWN terminals of the 4271B. 

d. Load interface test program in the controller. 

e. Run test program. 

f. Check calculator display against the instiument display. 


PROGRAMS 


For D830A Calculator 
10 DIM AS (2o{ 

20 CMD ”?Ul”, "FIBOVODONB" 
30 CMD " ?5Q” 

40 ENTER (13, •) AS 
50 DtSP A$ 

00 END 


For 9825A Calculator 

0: dim A$ [20j 

l: wrt 717, "F1ROVOOON" 

2: t:-.{ 717 
3: red 717, AS 
4: dsp AS 
"k eiu* 


Note 

”0” and "D" data should be same as displayed by the 
instrument. 


Figure 4-4. INTERFACE TEST - HP-IB Interface CIh -k 2. 
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PERFORMANCE CHECK TEST CARD 


Hewlett-Packard 

Model 4271B 

1MHz DIGITAL LCR METER 

Serial No.: 

Tested bv: 

Date: 


Paragraph 


Results 

Number 

i esi 

Minimum 

Actual 

Maximum 

4-9 

ACCURACY CHECK 




4-10 

Zero Accuracy Check 





L HIGH RANGE 2 

- 4 counts 


+ 4 counts 


RANGE 3 

- 4 counts 


+ 4 counts 


RANGE -5 

- 4 counts 


+ 4 counts 


L LOW RANGE 2 

- 6 counts 


+ 6 counts 


RANGE 3 

- 6 counts 


+ 6 counts 


RANGE 4 

- 6 counts 


+ 6 counts 


R HIGH RANGE 2 

- 4 counts 


+ 4 counts 


RANGE 3 

- 4 counts 


+ 4 counts 


RANGE 4 

- 4 counts 


+ 4 counts 


R LOW RANGE 2 

- 4 counts 


+ 4 counts 


RANGE 3 

- 4 counts 


+ 4 counts 


RANGE 4 

- 4 counts 


+ 4 counts 


C HIGH RANGE 2 

C.V. -3 counts 


C V. *3 counts 


RANGE 3 

C.V. -2 counts 


C.V. *2 counts 


RANGE 4 

C.V. -3 counts 


C.V. *3 counts 


C LOW RANGE 2 

C.’ r . -4 counts 


C. V. *4 counts 


RANGE 3 

C.V. -3 counts 


C.V. f3 counts 


RANGE 1 

C.V. -3 counts 

— 

C.V. *■ 3 counts 


G HIGH RANGE 2 

-4 counts 


►4 counts 


RANGE 3 

-4 counts 


>4 counts 


RANGE 4 

-4 counts 


*4 counts 


G LOW RANGE 2 

-5 counts 


*5 counts 


RANGE 3 

-4 counts 


*4 counts 

1 

RANGE 1 

-4 counts 

— 

*4 counts 

4-11 

Capacitance Accuracy Chock 





C HIGH RANGE 1 

C.V, -17 counts 


C.V. *47 counts 


RANGE 2 

C.V. -13 counts 


C.V, 1 13 counts 


RANGE 3 

C.V, -1? counts 


C.V. *42 counts 


RANGE 4 

C. V. -43 counts 

_ 


C. V. *43 counts 


(Sheet 1 of 2) 


‘C.V.: CALIBRATED VALUE. 













Paragraph 

Number 



Results 

Minimum 

Actual 

Maximum 





Cs'pacitance Accuracy Check 

(Continued) 
C LOW RANGE 1 

RANGE 2 

RANGE 3 

RANGE 4 


C. V. -28 counts 
C. V. -24 counts 
C. V. -23 counts 
C, V. -43 counts 


HIGH 

RANGE 1 

-17 counts 


RANGE 2 

-13 counts 


RANGE 3 

-22 counts 


RANGE 4 

-19 counts 

LOW 

RANGE 1 

-27 counts 


RANGE 2 

-23 counts 


RANGE 3 

-22 counts 


RANGE 4 

-19 counts 

1 and Resistance 



Accuracy Check 


HIGH 

RANGE 3 

C. V,*-124 count! 

LOW 

RANGE 3 

C.V.-124 count! 

HIGH 

RANGE 3 

-4 counts 

LOW 

RANGE 3 

-5 counts 

HIGH 

RANGE 2 

C. V. -124 count; 

LOW 

RANGE 2 

C. V. -124 counts 

HIGH 

RANGE 2 

-38 counts 

LOW 

RANGE 2 

-40 counts 



Dissipation Factor Accuracy Check 
C D HIGH RANGE 3 

LOW RANGE 3 


Internal Bios Voltage Supply Check 

(OPT. 001) 

0.0 V 

0.1V 

0.2V 

0.5V 

1.0 V 

2.0 V 

6.0V 

10.0V 

20.0V 

39.9 V 


C. V. x 0.99 
-11 counts 

C. V. x 0.99 
• 17 counts 


■0.005V 
0,0948V 
0.1946V 
0.4940V 
0.9930V 
1.991V 
I 985V 
9,975V 
19.955V 
39.81V 


C. V. *28 counts 
C, V. *24 counts 
C,V. *23 counts 
C.V. *43 counts 
*17 counts 
.13 counts 
*22 cc.,nts 
*25 counts 
*27 counts 
*23 counts 
*22 counts 
*25 counts 



(Sheet 2 of 2 ) 


C. V. x 1.01 
+ 11 counts 

C. V. x 1.01 
+ 17 counts 


0.005V 

0.1052V 

0,2064V 

0.50G0V 

l, r 970V 

2.00°V 

5.016V 

10.026V 

20.06V 

39.99V 


; : CALIBRATED 7ALUE. 
















Section V 
Paragraph 5-23 


Model -1271B 


ADJUSTMENTS 


5-23. AG Zero Detector Zero Adjustment. 

PURPOSE: 

To adjust zero tevel of zero detector and gain of inverter (AG), 
EQUIPMENT: 



Test Fixture. HP 16038A 

Oscilloscope. HP 180A '1001A 1821A 


PROCEDURE: 

a. Perform steps a through d In paragraph 5-22 except that TIME, DIV for oscilloscope 
Is sot to 20msec and VOLTS/DIV to 0.01V and connect oscilloscope CHANNEL A to 
4271B AGTP2. 

b. Set oscilloscope as follows: 


TIME BASE. MIXED 

TIME/DIV (MIXED). 1msec 

SWEEP MOrE .NORM 

DELAYED TRIGGER. AUTO 


c. Observe waveform at AGTP2. Adjust "C’‘ OFFSET AD.I for flat waveform shown 
in Figure 5-12. 

d. Adjust the DELAY (DIV) potentiometer slowly to about 4,5 to observe timing steps 
6 thru 8 as shown in Figure 5-13. Adjust A6R52 for same DC level of steps 6 and 
8 as shown in Figure 5-13 (S6 and S8 signals are adjusted to the same DC level). 

e. Adjust A6R22 for "O.OOOpF’’ display. 



Figure 5-12. Waveform at A6TP2 (1), 



Figure 5-13. Waveform at A6TP2 (2). 
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Section V 
Pnuiurnphs 5-1 t<» 5-14 


SECTION V 
ADJUSTMENT 


5-1> INTIIODUCTION, 

5-2, Tills section provides the information needed 
to adjust the *127111 to its spin* Ifli* ill loos (listed It) 
Table 1-1). Prime purpose of adjustment is to re¬ 
turn tin* loiitnimi’lit to its peak operation capabilities 
after repairs have lii'i>n imi(li>, The instrument 
should be tested and adjusted when ti purl or compo¬ 
nent Inis lii’i’ii replaced. Adjustments sometimes re- 
Htoroiin Instrument to its normiil operating condl- 
lions without the necessity of repairs. Adjustment 
procedures enn also In* performed periodically to 
maintain top operating performance Recommended 
adjustment schedule for the *12710 is every sis 
months. All adjustable components referred to in¬ 
dividual tests are summarized in Table 5-1. If pro¬ 
per performance cannot he achieved after adjustment 
procedures have been performed, refer to trouble¬ 
shooting procedures beginning with paragraph ti-47. 

Not e 

Before performing any adjtislmenls, 
warm up instrument for more than CO 
minutes to stabilize operation condi¬ 
tions. 


5-3, SAFETY REQUIREMENTS. 

5-*t, Although the instrument has been designed in 
accordance with international safety standards, this 
manual contains information, cautions, and warn¬ 
ings which must he followed to ensure safe operation 
and to keep the instrument in safe rondition (see Sec¬ 
tions II and III). Adjustments described in this sec¬ 
tion should be performed only In* qualified service 
personnel. 

WANNING 

ANY INTERRUPTION OF THE PRO¬ 
TECTIVE (GROUNDED) CONDUCTOR 
(INSIDE OR OUTSIDE THE INSTRU¬ 
MENT) Oli DISCONNECTION OF THE 
PROTECTIVE EARTH TERMINAL IS 
LIKELY TO MAKE THE INSTRU¬ 
MENT DANGEROUS. INTENTIONAL 
INTERRUPTION IS PROHIBITED. 


5-5, The open inn of covers for removal n. parts, 
except those to which access can be pained by hand, 
is likelv to expose live parts. Accessible terminals 
many also lie live. 


5-0. Capacitors inside instrument may still be 
charped even If instrument has been disconnected 
from its source of supply. 


WARNING 

ADJUSTMENTS DESCRIBED HEREIN 
ARE PERFORMED WITH POWER 
SUPPLIED TO THE INSTRUMENT 
AFTER PROTFCTTVE COVERS HAVE 
BEEN REMOVED. ENERGY EXIST¬ 
ING AT MANY POINTS MAY, IF 
CONTACTED, RESULTS IN PERSON¬ 
NEL INJURY. 

5-i. EQUIPMENT REQUIRED. 

5-B, The equipment needed to adjust the Model 
*1271!) is listed in Table *1-1 (Pape *1-0), This equip¬ 
ment should always be calibrated to satisfy its own 
specifications and those of the required character¬ 
istics, If the recommended model is not available, 
any instrument that has specifications equal lo or 
better than required specifications may he substi¬ 
tuted. Board extender to facilitate adjustments and 
repairs is housed inside instrument cabinet. 

5-9, FACTORY SELECTED COMPONENTS. 

5-10, Factory selected components can be recog¬ 
nized by an asterisk near the reference desipuutor on 
tlie schematic diapmms to Section VIII (a nominal 
value is shown). Section VI, Replaeenble Parts, 
lists tin’ part number of the nominal value component, 
if th(’ nominal value of the selected component is 
clumped, the Manual Clianpes supplement, supplied 
with this manual, will list the chanpe to update the 
manual. Table 5-2 lists all factory selected compo¬ 
nents witli their nominal value ratines ami their in¬ 
fluence on instrument prrlortnniirp. 

5-i I. Adjustable components, with reference doslg- 
uators, are listed m Table 5-1, The table pives the 
name of the control to tie adjusted and the purpose of 
tis adjustment, 

5-12. ADJUSTMENT RELATIONSHIPS. 

5-13. The adjustment procedures, bepimunp with 
parapmph 5-15, should be performed hi step sequence 
as they are Interactive, Neplecllnp or changing pro¬ 
cedures may make it Impossible to pain best *12711) 
performance. Table 5-3 shows alignment procedures 
required when rcputrmp the instrument (replacement 
of a component or board). The adjustments in Table 
5-3assume that no other adjustments were attempted 
prior to board or component replacement. 

5-1*1. TOP COVER REMOVAL. 

WARNING 

WHEN TOP COVER IS REMOVED 
LIVE PARTS ARE EXPOSED. 

a. Remove the 4 screws at left and right from top 
cover. 

b. Pul! top cover towards the rear and lift off. 
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Section V 
Paragraph 5-24 


ADJUSTMENTS 


5-24, A7 Zero Detector Zero Adjustment. 
PURPOSE: 


To adjust zero level of zero detector and gain of invertor (A7). 
EQUIPMENT: 


Tost Fixture. HP 100J8A 

Oscilloscope.HP 180A I801A 1821A 


PROCEDURE: 

a. Perform steps a thru d in paragraph 5-22 except that TIME DIV for oscilloscope 
is set to 20msec. 

b. Adjust "G" OFFSET ADJ for as shown in Figure 5-14. 

c. Set oscilloscope as follows: 


TIME BASE. MIXED 

TIME/DIV (MIXED). I msec 

SWEEP MODE .NORM 

DELAYED TRIGGER. AUTO 

VOLTS/DIV. 0.01V 


d. Adjust the DELAY (DIV) potentiometer slowly to about G to observe timing step 3 
thri 5 as shown in Figure 5-15. Adjust A7R52 for same DC level of steps 3 and 5 
as shown in Figure 5-15. S3 and S5 segments are adjusted to the same DC level. 

e. Adjust A7R22 for ”0.OOpS’* display. 



Figure 5-14. Waveform ntA7TP2 (1). 



Figure 5-15, Waveform at A7TP2 (2). 
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{faction V 
Table 5-1 


Model 4271H 


Table 5-t. Adjustable Components, 


Component 

Paragraph 

Name nf Control 

Purpose 

A31U4 

5-18 

12V AIM, 

To adjust M2V«lc, 

A4I10 

5-17 

CSC I.RVBL 

To adjust oscillator output level, 

A6C2 


■A ADI, 0 


A5C10 

f -21 

A AIM. 1 

To adjust reference signal phase, 

A5C17 


A AIM. 2 


A0H22 

5-23 

INVKKTRK GAIN AIM. 

to .uijuiU pain of invertor. 

A CH 52 

XKRO /MM, 

To adjust zero level of zeio detector. 

A0H30 

5-22 

ZKltO AIM. 


A 71(30 

•/into AIM. 


A7H22 

5-24 

INVKRTRIt GAIN AIM, 

To adjust pain ol Invertor, 

A7H52 


XMltO AIM. 

To adjust zero level of zero detector, 

AHItO 


1( DAI. I 


ABItIO 

5-18 

It DAL 2 

To adjust null detector balance of Modulator. 

A81U1 

.1 DAL 1 

A8K12 


.1 DAL 2 


AUK15 

5-IB 

ami 

5-20 

OFFSRT 1 

To adjust phase detector offset of Modulator. 

ABItlB 

OFFSRT 2 

A8C22 

5-10 

A AIM, 

To set ha Inuring time of bridge section to 
minimum, 

A10H0 


AIM, 1 


Aioim 

5-2B 

AI),L 2 

To adjust 10000 counts on C L and 

G It l) displays. 

A10C5 


At).), 3 

A10C27 

5-30 

A AIM. I 

To adjust phase of Cs, Gs Amplitier, 

A10C2Q 

A AIM. 2 

AHC31 

5-1!) 

A AIM, 

To set balancing time of bridge section to 
minimum. 

A12H8 


It COMPFN. AIM. 

To adjust voltage drop compensating circuit. 

A12C4 


C COMPRN. AIM. 

A12R18 


It of 10!) AIM. 


A12C10 


C of 10'► aim. 


A12RI2 


It of 100!) AIM. 


A12C8 

5-30 

C of 100!) AIM. 

To adjust range resistor. 

A12R18 

It of lk!.’ AIM. 

A12C11 


C of Ik!) AIM. 


A121(21 


tt of 10k!) AIM. 


A12C13 


C of 10k!) AIM. 


A21R32 


0V ADI. 


A21K21 


0.8V AIM. 


A21R7 


IV AIM. 


A21H9 


2V AIM. 

To adjust Internal DC bias voltage (OPT. 101), 

A21R11 


4V AIM. 

A21K13 


8V AIM. 


A21R15 


10V ADJ. 


A21B17 


20V AIM. 
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Section V 
Paragraph 5-25 


Monel 4271B 


ADJUSTMENTS 


5-25. Dynamic Range Adjustment. 

PURPOSE: 

To adjust dynamic range of integrators (AG A7). 
EQUIPMENT: 


Tost Fixture. HP 1 GOD8A 

Oscilloscope.HP IBOA 1801A/1K21A 


PROCEDURE: 


a. Perform steps a and t> in paragraph 5-22 except connect oscilloscope CHANNEL 
A to 4271D A6TP2. 

b. Set oscilloscope as follows: 


VOLTS DIV. 0.5V 

TIME DIV . 20msec 

TRIGGER. EXT 


(use 10:1 probe) 

c. Connect *18pF capacitor in parallel with **lpF capacitor and ♦’♦S.llktt to 
FIXTURE. (If F.T-7902 is available, sot position to 12). 

* I1P P N: 0160-2322 
•• IIP P N: 01C0-2355 
*»• HP P N: 0757-0438 

d. If peak-to-peak value of waveform is not within 15 - 17 volts or peak at right top 
of waveform cannot bo recognized when changing VOLTS/DIV to 0.2V and POSI¬ 
TION of oscilloscope, increase AGR7* value for more amplitude or decrease AGR7* 
for less amplitude. (See Figure 5-16). 

e. Change oscilloscope VOLTS DIV to 0.5V. 

f. Monitor waveform at A7TP2 with oscilloscooo, 

g. If peak-to-peak value of waveform is not within 15.4 - 17.5V or peak at right top 
of waveform cannot be recognized when changing VOLTS DIV to 0.2V and POSI¬ 
TION of oscilloscope, increase A7R7‘ value for more amplitude or decrease A7R7* 
for less amplitude. (See Figure 5-1G). 



Figure 5-16. Dynamic Range Adjustment. 
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Modi') -I27IU 


Koetlon V 
Tulilo 5-2 


Tulilo 5-2, Factory Selected Components (tiliert I of 2), 


Component 

Nominal Value Hnnoo 

Kffort cm Performance 

MM3 


IIP P Nr 0757-03!)-), RrFXI) 51. Ill 

To trliniigp oscillator LOW level. 


► 

IIP P N: 0008—131)0, R:FXI) 50!) 

IIP P N: 0757-0307, U:FXI) 01), It) 

Refer to PnruKrnpli 5-17, 

A4C4 


IIP P Nr 0100-2200, CrFXI) 43pF 

To ehunite oscillator level. If oscillator 



IIP P Nr 0100-2201, CrFXI) 51 pF 

level Is Insufficient, use less eupnetttiller; 



HP P N: 01-10-0205, CrFXI) 02pF 

If excessive, use more etiptieiltince. 



IIP P Nr 0100-2202, CrFXI) 75pF 

IIP P Nr 0100-2203, CrFXI) OlpF 

Refer to Pnrtinrtiph 5-17, 


► 

IIP P Nr 0100-220-1, CrFXI) IOOpF 

IIP P Nr OHO-010-1, CrFXI) HOpF 




IIP P Nr 0M0-0105, CrFXI) I30pF 

HP P N: 01-10-0100, CrFXI) IOOpF 


A0R7 


IIP P N: 0757-0-10-1, RrFXI) OO.Okfi 

To ehtmue level of Integration, Refer 


► 

HP P N: 0757-0-105, RrFXI) lOOkR 

IIP P N: 0757-0-100, RrFXI) llOkll 

to Paragraph 5-25. 

A0C2U 

► 

BLANK 

To make offset on L-R measurement. 



HP l» N: 0100-2255, CrFXI) ».2pF 

HP P Nr 0100-2202, CrFXI) lOpF 

IIP P N: 0100-2200, CrFXI) 2-IpF 

Refer to Paragraph 5-20, 

A7R7 

► 

IIP P N: 00UII-1-I0D, RrFXI) 53.0k!) 

HP P N: 0008-1501, RrFXI) 50k!) 

To change level of Integration. Refer 
to Paragraph 5-25. 



IIP P N: 0008-1502, RrFXI) 04.Ok!i 


A7C20 


BLANK 

To make offset on L-R measurement. 



HP P N: 0100-2255, C:FXI)8,2pF 

Refer to Paragraph 5-20, 


► 

HP P N: 0100-2202, CrFXI) IOpF 

HP P N: 0100-2200, CrFXI) 2-tpF 


ABR47 

► 

IIP P N: 0757-0420, RrFXI) 75011 

To make' noise level lower. Refer to 



IIP P Nr 0757-0200, RrFXI) lkll 

Paragraph 5-10, 

AI OR 52 

► 

BLANK 

To make offset on C-(.! measurement. 



HP P N: 0083-1055, RrFXI) lM'-l 

HP P N: 0083-5145, RrFXI) SlOk'.l 

HP P N: 0083-3345, RrFXI) 330k!l 

Refer to Paragraph 5-27. 

A1UC2 

► 

HP P N: 0100-3502, CrFXI) 0.3pF 

IIP P N: 0170-0031, CrFXI) 0.39|>F 

HP P N: 0150-0021, CrFXI) 0.47|>F 

IP'P N* 0100-0040, CrFXI) O.OHpF 

To make offset on C-C» nieasureinent. 

Refer to Paragraph 5-27, 

A10C37 

► 

HP P N: 0150-0041), CrFXI) 0.22|»F 

HP P N: 0150-0021, CrFXI) 0.47pF 

HP P N: 0150-0040, CrFXI) 0.OOpF 

HP P N: 0150-0020, CrFXI) l.OpF 

HP P N: 0150-0011, CrFXI) 1.5pF 

Refer to Paragraph 5-20, 



A10C38 


IIP P N: 0100-2230, CrFXI) l.llpF 

To change phase of Cls. Refer to 


► 

HP P N: 0100-2240, CrFXI) 3.0pF 

HP P Nr 0100-2251, CrFXI) 5.0pF 

Paragraph 5-30, 

AI0C39 

► 

BLANK 

To change value of Cs. Refer to 



IIP P Nr 0100-2230, CrFXI) i.BpF 

HP P N: 0100-2240, C:FXI)3.0pF 

Paragraph 5-30, 
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Model -127IB 


Sect Leri V 
Paragraph 5-20 


ADJUSTMENTS 


5-23. Zero Display Adjust incut on L-R. 

PURPOSE: 

To adjust displays to zero on I.-R measurement, 
EQUIPMENT: 


Test FI Mure 


1G03BA 


PROCEDURE: 

a. Set 4271B as follows: 


FUNCTION. L-R 

RANGE . I 

TEST SIG LEVEL. HIGH 

OUT. Short 


(If ET-7902 Is available, set to position 2). 

b. Adjust Land R OFFSET AD.F controls on front panel for zero display (0 il count). 

c. Set RANGE to 3. Confirm that display of C L and G R I) displays are within 0 i2 
counts. If not, perform steps d and e. 

d. Set C L display to 0 j2 counts by one or the other of below procedures: 

L display can be decreased by one count by adding BpF to AGC29*. 

L display can be Increased by one count by subtracting BpF from AGC29*. 

e. Set G R I) display to 0 t2 counts by one or the other of below procedures: 

R display can be decreased by one count by adding BpF to A7C29*. 

R display can bo increased by one count by subtracting BpF from A7C29*. 

















(Section V 
Table 5-2 


Model 4271 IS 


Table 5-2, Factory Selected Components (Sheet 2 of 2). 


Component 

Nominal Value Ratine 

| Effect oil Performance 

A12R13 

► 

IIP P N: 0757-0443, ItrFXD llkH 

IIP P Nr 0757-0444, ItrFXD 12, lkt2 

IIP P/N: 0757-02110, ItrFXD 13,3UD 

To change ratine resistor, Refer to 
Paranraph 5-30. 

AI2K1B 

► 

IIP P Nr 00011-3430, llrFXI) 171111 

HP P Nr 00011-3140, ItrFXD 100R 

IIP 1> N: OOOIv- 441, ItrFXD 2I5H 


A12R10 

► 

IIP P Nr 00011-4420, ItrFXD I.64k» 

HP P'N’r 0000-3162, ItrFXD 3.4BkH 

HP P Nr 00011-3155, ItrFXD 4.04ktl 


AI2H22 

► 

IIP P N: 00.411-3437, ItrFXI) 147*2 

HP P N: 00U1-3'>30, ItrFXD 1701.- 
HP P N: 00011-3-140, ItrFXD 100D 


A12C 9 

► 

IIP P Nr 0100-2200, CrFXD lOOpF 

HP P N: 0140-0107, CrFXD IBOpF 

IIP P Nr 0140-01011, CrFXD 200pF 


A12C12 

► 

IIP P N: 0100-2300, CrFXD 27|>F 

HP P N: 0100-2100, CrFXD 30pF 

HP P N: 0100-2150, CrFXI) 33pF 


A1211*12 

► 

HP P N: 0757-0430, ItrFXD O.HlkD 

HP P N: 0757-04-lu, ItrFXI) 7.5kii 

HP P N: 0757-0441, It :FXI) H.25kD 

To rlumne C-G OFFSET ratine. 

Refer to Paragraph 5-31. 

A12IS45 

► 

IIP P Nr 0757-0415, ItrFXD 475D 

HP P N: 0757-0410, ItrFXI) 511 Si 

HP P N: 0757-0417, ItrFXI) 50211 


AI2CIG 

► 

HP P N: 0150-0050, CrFXD 3.3|>F 

HP P N: 0100-2240, C:FXD3,0|>F 

HP P N: 0100-2247, CrFXD 3,0pF 

HP P Nr 0100-224B. CrFXD4.3|)F 


A12C17 

► 

HP P N: 0100-2200, CrFXD 24|)F 

HP 1> N: 0100-2300, CrFXD 27|>F 

HP P N: 0100-2100, CrFXD 30pF 


A121150 

► 

HP P Nr 0757-0430, ItrFXD O.BlkD 

HP P N: 0757-0440, ItrFXD 7.5k't 

IIP P N: 0757-0441, ItrFXD B,25kD 

To clinnne L-H OFFSET ratine. 

Refer to Pnranrnph 5-32, 

A 121(50 

► 

HP P N: 0757-0453, ItrFXD 30. IkSi 

HP P N: 0757-0454, It:FXD 33.2k!2 

HP P N: 0757-0455, ItrFXD 30. 5kD 


A12C2B 

► 

IIP P N: 0150-0050, CrFXD 3. 3pF 

HP P Nr 0100-2240, C:FXI)3.0|>F 

HP P N: 0100-2247, CrFXD 3.9|>F 

HP P N: 0100-2248, C:FXI)4.3|)F 



Note: Component marked ( ► ) in table is usually used. 
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Section V 
Paragraph 5*27 


Model 4271H 


_ ADJUSTMENTS _ 

5-27, Zero Display Adjustment on C-G. 

PURPOSE: 

To adjust displays to zero on C-G measurement, 
EQUIPMENT: 

Test Fixture. 1C038A 

PROCEDURE: 

a. Set to 4271D as follows: 


FUNCTION. C-G 

RANGE. 1 

TEST LEVEL . HIGH 

DUT... OPEN 


(If ET-7302 is available, set to position 1) 

b. Adjust C and G OFFSET AD.I controls on front panel for zero display (0 il count). 

c. Set 4271B RANGE to 3. Confirm that C L display is within 0 1 2 counts and G It I) 
display within 0 i2 counts. If not, perform steps d and e. 

d. Set C/L display to 0 1 2 counts by one or the other of below procedures: 

C display can be increased by one count by subtracting 0. lpF from A10C2*. 

C display can be decreased by one count by adding 0. lpF to A10C2*. 

e. Set G/H D display to 0 i2 counts by one or the other of below procedures: 

G display can be increased by one count by removing IMA in parallel with A10R62*. 
G display can be decreased by one count by adding 1MR in parallel with A10R62*. 
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ftjmlol -127m 


(Si'i'thm V 
Tulilo 5-3 


Tulilo li-3, Adjust moot l{(>i|iiirci)u>iUK, 


Atstsombly Itojiuli'ml 
nr Hepltieod 

IIP Pint Ntnnlmr 

Itoitulml Adjust moults 

M 

04271-00521 


A2 

04271-75001 

Nuuo 

Ati 

04271-00505 

Pill'll, 5-10 


042VI-77200 

Pi)in. 5-17 

A5 

04271-77207 

l*iiru. 5-21 

AO 

04271-77208 

Punt, 5-21 tImi 5-23 mul 5-25 mid 5-20 

A? 

04271-77200 

Ptiru. 5-21 thru 5-23 mid 5-25 mid 5-20 

AO 

04271-77210 

Piini. 5-10 thru 5-20 

AO 

04271-77211 

Purii. 5-17 

A10 

04271-77212 

Pni'ii. 5-21 tluu 5-32 

All 

04271-77213 

Pul'll. 5-18 tlii'ii 5-20 

A12 

04271-77214 

Purii. 5-30 thru 5-32 

Aia 

04271-00525 

Nuuo 

All 

04271-00520 

A If) 

04271-00527 

A10 

04271-00528 

A17 

04271-00520 

A1H 

04271-00530 

All) 

04271-00532 

A 20 

04271-00001 

A21 (OPT. 001) 

04271-77227 

Piini. 5-33 

A23 (OPT. 002) 

04271-77229 

Nuuo 

A2-1 (OPT. 003) 

04271-77230 

A25 (OPT. 00-1) 

04271-77231 

A20 (OPT, 00-1) 

04271-77232 

A31 (OPT. 10!) 

04271-00551 

A22 (OPT. 101) 

04271-00552 

A33 (OPT. 101, 

04271-00553 

A 3-1 (OPT. 101) 

04271-00554 


A35 (OPT’s 002, 

003, oo-i) 


0-1271-77228 
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Section V 
Paragraph 5-28 


ADJUSTMENTS 


f -28. 10000 Counts Adjustment. 

PURPOSE: 

To adjust 10000 counts on C L and G H D displays, 
EQUIPMENT: 

Electronic Tool.. HP ET-1467 


PROCEDURE: 

a. Set 4271B and ET-1407 as in Figure 5-17. 

b. Set 4271B controls: 


FUNCTION. C-G 

RANGE .2 

TEST LEVEL. HIGH 

TRIGGER . INT 


. Adjust A10R9 (5kR) for 10000 r3 counts on G display. 

d. Adjust A10R11 (5011) for 0 j4 counts on C display. 

e. Set FUNCTION to L-R and RANGE t j 3. 

f. Confirm that R display is within 10000 t4 counts. 

g. Confirm that L display Is within 0 t5 counts. 

Note 


If not, adjust AipC5 for 10000 i4 counts on It display. 


AlO J3 



Figure 5-17. IIP 4271B Connections to ET-1407. 
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Model >127111 


_ ADJUSTMENTS _ 

5-16. ADJUSTMENTS. 

5-10, DC Power Supply Adjustment. 

PUHPOSK: 

Tills adjustment procedure sots *J2Vdc IA3). 

EQUIPMENT: 

DC Volt motor. IIP 340OA 

PltOCEDUItE: 

it. Itomovo top cover of >127111, 

I). Connect n tic voltmeter to TP2 anti A GND on All board, as shown In Fipare 5-1, 
e. Adjust A3IU>I tor * 11.05Vdc to ►12,05V, 
d. Disconnect tic voltmeter. 


TO A3 TP2 



Figure 5-1, Power Supply Adjustment. 
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Paragraph 5-29 


Mode! 1271B 


ADJUSTMENTS 


5-29, 0 Error Adjustment, 

PURPOSE: 

To Adjust I) error on C-l) measurement. 
EQUIPMENT: 


Test Fixture 


IIP KI038A 


PROCEDURE: 

a, Remove ET-I4ti7 and operate 4271B with top, bottom and side covers on for at 
least half an hour, 

b. Set 4271B as follows: 


FUNCTION. C-I) 

RANGE. 3 

TEST SIG LEV El. HIGH 

TRIGGER . 1NT 


e. Connect ’lOtlOpF capacitor to FIXTURE (if ET-7902 is available, set postlon to 9), 

• IIP P N: 0180-2218 

d. Read C and I) displays, 

e. Change 4271B TEST SIG LEVEL to LOW and read C and I) displays, 

f. Difference between I) readings for HIGH and LOW TEST SIG LEVELS should be 
within 5 counts. If not, perform step g. 

[I, D display on LOW TEST LEVEL can be increased by approximately 3 counts by 
adding 0.2pF to A10C37*, 

I) display on LOW can be decreased by about 1 counts by subrarting 0,2pF from 
A1QC37*. 
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* 

Section V 
Pttragrnph 5-17 


ADJUSTMENTS 1 



D-L7, Oscillator I.r»^ol Adjustment, 


PURPOSE: 

This adjustment procedure sets oscillator output level (A4). 
EQUIPMENT; 

AC Voltmeter.,.HP -iooe 

PROCEDURE: 

u. Conned AC Voltmeter to -1271B us shown in Figure 5-2, 
h, Set -12711) controls ns follows: 


FUNCTION.C-G 

RANGE . 2 

TEST SIC, LEVEL.HIGH 

TRIGGER .[NT 


c. Adjust A4R9 OSC. LEVEL for 400 - 510mVrms. 

d. If adjustment cannot tie made with A4R9, replace A4C4‘ with different value. 

e. Set TEST SIG LEVEL to LOW. AC Voltmeter should read 10 - 21mVrms. 

f. If not, add ll)R to A4R13* to increase by OmVrms, or suhtract 10R to decrease by 
OmVrms. 

it. Disconnect AC Voltmeter, 


400E 


BNC-BNC CABLE 

Figure 5-2. Oscillator Adjustment, 
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Sod Ion V 
Paragraph 5-30 


ADJUSTMENTS 


5-30. Range Calibration. 

PURPOSE: 

To adjust range resistor and phase of Cs, Gs Amplifier. 
EQUIPMENT: 


Test FI.Mu re.HP 10021A 

DUT.GR-900-WN GH-900-W100 

GR-1405-B, GR-1405-E 
GR-1400-A, GH-1406-D 
GR-1407-D 


PROCEDURE: 

a. Warm up 4271D for more than one hour (with top and bottom rovers on). Only 
during actual adjustment time should top cover be removed. Adjustment should 
be performed with internal shield plate in place. 

b. Set 4271R controls as follows: 

FUNCTION. C-G 

RANGE. 1 

TEST LEVEL. HIGH 

TRIGGER . 1NT 

DUT. GR-1405-E 

c. Connect GR-1405-E to HP 10021A and adjust C OFFSET AD.I to calibrated value 
of GR-1405-E on C display and G OFFSET AD.I for OpS on G display. 

d. Set FUNCTION to I.-R and connect GR-900-WN to HP 1U021A and ad'ust R OFF¬ 
SET AD.I for 0D and L OFFSET AD.I for Dull. 

e. Set RANGE to 2 and connect GR-900-W100. Adjust R of 100R AD.I on A12 for 
calibrated values of GR-900-W100 on R display and H of 100R AD.I on L display. 

If not, change value of AI2R13*. 

f. Set RANGE to 3 and FUNCTION to C-G and connect GR-140G-A. Adjust A10C2Q 
for calibrated value of GR-I40G-A on C display. If not, change value of A10C39*. 
Adjust A10C27 Tor zero (0) on G display. If not, change value of A10C38*. 

g» Set RANGE to 4 and connect GR-1407-D. Adjust R of I0R AD.I on AI2 for cali¬ 
brated value of GH-1407-D on C display and 0 of 10R AIM on G display. If not, 
change values of A12R15* and A12C9*. 

h. Set RANGE to 1 and connect GR-I405-B. Adjust R of lOkR AD.I on AI2 for cali¬ 
brated values of GR-1405-B on C display and H of lOkR on G display. If not, 
change values of A12R22* and A12C12’, 

I. Set RANGE to 2 and connect GR-140G-D. Adjust R of lkR AD.I on A12 for cali¬ 
brated values of GR-140G-D on C display and t) of lkR AD.I on G display. 

If not, change value of A12R19*. 
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Moilol -127115 


ADJUSTMENTS 


5*115, Null Detector flnlanee Adjustment, 


PURPOSE: 


To adjust mil) detector balance ol Modulator (AO), 


EQUIPMENT: 


Tost Fixture...HP 1503HA 

Oscilloscope..... HP IB0AIB01A IB21A 

PRC CEDUHE: 1 

i 

n. Remove shleltl pinto covering All and AI2 boards, 
l). Connect its shown In Figure 5-3, 
c, Set -1271H controls ns follows: 

I 

FUNCTION.C-G 

RANGE . 1 

TEST SIC LEVEL. HIGH 

TRIGGER .. 

(I. Do not connect anything to Test Fixture (Open). (If ET-7002 is available, set to 
position t), 

e. Oscilloscope setting: 

VOLTS DtV. 0.005V 

TIME DIV .0.2, ( sec 

TRIGGER. r;XT 

(use 10:1 probe) 

INPUT . AC 

f. Observe signal at AHT1M and adjust ABRI5 and ABR1B for waveform (shown m Figure 
5-1) for minimum amplitude, 

g. Observe waveform at ABTP2 (ABQ! Source) and adjust ABRO for waveform shown in 
in Figure 5-5. 

h. Observe waveform at ABTP3 (ABQ2 Source) and adjust for that shown in Figure 5-5 
with ADR ID, 

i. Observe waveform at ABTP-I (ABQ3 Source) and adjust for that shown in Figure 5-5 
I with ASR11. 

1 i 

I. Observe waveform at ABTP5 (A8Q-1 Source) and adjust for that shown in Figure 5-5 
i with AUK 12. 


TO All TP4 


TO A4 TPI 


4271 B 


- ® _ 


® @ @ <3 @ 


16038 A 


■8 


Figure 5-3, Null Detector Adjustment. 
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Paragraph P-31 


ADJUSTMENTS 


5-31, C-G OFFSET (’mints Adjustment. 


PURPOSE: 

i 

To adjust C-G OFFSET AIM. 

EQUIPMENT: 

BNC-BNC < diie. .HP 10502A N 2 


PROCEDURE: 

a. Set -1271B controls as follows: 


FUNCTION. C-G 

RANGE. 1 

TEST SIG LEVEL. HIGH 

TRIGGER .INT 

RATE . FULL CW 


l). Connect Lorn to Leor terminal with ONC-BNC cable. Connect Rent to Him terminal 
with BNC-BNC cable. 

I 

c. Set C OFFSET AD.I full cw r G OFFSET AD.I full nv, and read C display. Then set 

G OFFSET AD.I lull cow and read C display, Both readings of C display should be 

more than >50 counts. If not, increase Al2CIt3*. 

<1, Set G OFFSET AD.I full cw, C OFFSET AD.I full cw, and read G display. Then set 
G OFFSET AD.I full cow and read display. Both readings of G should be more than 
• H counts. If not, increase A12C17*. 

e. Set G OFFSET AD.I full cow, C OFFSET AD.I full cw and read G display. Then set 

C OFFSET AD.I full cow and read G display. Both readings of G should be less than 

-102 counts. If not, decrease A12R45*. 

f. Set RANGE to 2, C OFFSET AIM full cow, G OFFSET AD.I full cw and read C dis¬ 
play. Then set G OFFSET AIM full rew and read C display. Both readings of C 
should be less than -105 counts. If not, decrease AI2IM2*. 
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Section V 
Purtiitiuipli 5-11) 


ADJUSTMENTS 



Figure 5-1, Waveform at A11TP4. Figure 5-5. Waveform at A8TP2 thru A8TP5. 


5-ID. Balancing Time Adjustment. 

PURPOSE; 

These adjustments set balancing time of bridge sertloa to minimum (less than 1.5msec). 
EQUIPMENT: 


Test Fixture...UP 1003I1A 

Oscilloscope. HP IHOA IB01A IBl&iA 


PROCEDURE: 

a. Connect as shown In Figure 5-3. 

b. Set '12711) controls as follows: 


FUNCTION. L-H 

RANGE . I 

TEST Sic; LEVE1. HIGH 

THICK;EH . INT 

i‘, Set oscilloscope controls as follows: 

VOLTS I)IV. 0.02V 

TIME fHV (MAIN) . 50msec 

TIME DIV (MIXED) .I msec 

THIGGEH.EXT 


(with sync from A13TPI) 
(use 10:1 probe) 


5-1) 















Model 1271B 


Section V 
Paragraph 5-32 


ADJUSTMENTS 


5-32. L-H OFFSET Counts Adjustment. 
PURPOSE: 

To adjust l.-It OFFSET AD.J. 
EQUIPMENT: 


BNC-BNC cable.HP 10502A x I 

BKC Adapter .HP P N.-1250-0781 x 2 

HP P N:1250-Q0B1 


PROCEDURE: 

a. Set 4271B controls as follows: 


FUNCTION. L-H 

RANGE . I 

TEST SIG I.EVEl. HIGH 

TRIGGER . INT 

RATE ... FULL CW 


b. Connect Leuit, Li'or, Hern and Hi .ir terminals as shown In Figure 5-18. 

c. Set L OFFSET AD.J full cw, R OFFSET AD.I full cw and read L display. Then 

set R OFFSET AD.J full ccw and read L display. Both readings of L should be 

more than * 15 counts. If not, increase A12C28*. 

d. Set R OFFSET AI).l full cw, L OFFSET AD.) full cw and read R display. Then 

set L OFFSET AD.J full ccw and road R display. Both readings of R should be 

more than *15 counts. If not, decrease A12R59*. 

e. Set R OFFSET AD.) full ccw, L OFFSET AD.J full cw and read R display. Then 
set L OFFSET AD.I full ccw and read R display. Both readings of R should be 
less than -105 counts. If not, decrease A12R5G*. 

f. Set RANGE to 2, L OFFSET full ccw, R OFFSET full cw and read L display. 
Then set R OFFSET AD.I full ccw and read L display. Both readings of l, should 
be less than -105 counts. If not, decrease A1211513’, 



Figure 5-18. L-H OFFSET Counts Adjustment. 
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Model -127111 


ADJUSTMENTS 


d, Connect DUT constructed an follows to Fl.Mtirot 

*200,ill tn series with **1.1)51:1}, 

• IIP !> N: IM40-0237 
IIP P N: 0000-5410 

(If RT-7002 is available, set to posit Ion 5). 

e, Observe waveform at Al ITP4. AdJiiKt Al 1C31 and AHC22 for minimum bahmelnu 
time lens than l.Stnser (.st>e Figure 5-0), 

Note 

Btiltmelnp adjustment run only he done when UNBAN lamp 
does not turn on and off and no other annunrlator Ik lit, 

f, Connect a •1000,<11 Imlmtunre tn series with • *470,ill and another 470,(11 to TRST 
FIXTUHF (If FT-7002 ir available, set to position 0), Oliserve waveform at A11TP4, 
Adjust AllCttl so mlutnium bnluneln;; time ts less than 1.5msec (see Figure 5-0). 

• IIP P N: 0140-0107 
•• IIP P N: 9100-1047 

Note 

If not, adjust A8C22 sltnhtly, 

It. Connect a *1040,,11 Inductance In series with a **19,01:!} resistor TF&T FIXTUHF 
(If FT-7902 is available, set to position 7), Adjust AHC22 s't minimum balaiichitt 
time is less than I.Bms-'c (see Figure 5-0), 

• Use Inductance of step f in series, 

•• HP P N: 00911-0157. 

h. Connect ‘19.Ok!? to FIXTUHF (if FT-7902 is available, set to position it). 

Confirm that lialancinn time l s less than 1.5msec. 

• IIP P N; 0090-3157 

i. Connect short bar (01)) to FIXTUHF (if FT-7902 is available, set to position 2). 
Confirm that noise level is less than 203mVp-p when TFhT SKI l.RVKL ls HIGH, 
and 2BDinVp-p when TFhT Sic) I.FVFF is NOW. 

Note 

II not, chance A0H47 (7501)*) to lkl)**, and return to step f. 

• IIP P N: 0757-0420 
•* HP P N: 0757-0280 
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Ficure 5-0. Balancing Time Adjustment. 
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Model 4271B 


ADJUSTMENTS 


5-33. DC nias Voltage Adjustment (Ol*T.001), 
PURPOSE: 


To adjust internal PC bias voltage (OPT. 001). 
EQUIPMENT: 

To Hi Fixture...IIP 1G023A 

DC Voltmeter. HP 3490A 

PROCEDURE: 


a. Connect DC voltmeter to MONITOR on rear panel. 

i 

1). Connect Mode! 1G023A BIAS CONTROLLER or other instrument which satisfies 
specifications of 18023A to DC BIAS CONTROL on rear panel. 

c. Set BIAS VTC on rear panel to INT. 

<1. 0V adjustment. Set BIAS CONTROLLER to 00,0V. Adjust 0/ potentiometer on 
A21 or 0.00V (i5mV). 

e, 0.8V adjustment. Set BIAS CONTROLLER to 0.8V. Adjust 0. BV potentiometer 
on A21 for 0.8V (ilimV), 

f. 1.0V adjustment. Set BIAS CONTROLLER to 1.0V. Adjust 1,0V potentiometer 
on A21 for I.0V (t7mV). 

K> 2,0V adjustment. Set BIAS CONTROLLER to 2.0V. Adjust 2.0V potentiometer 
on A21 for 2,0V (tOmV', 

h. 4, 0V adjustment. Set BIAS CONTROLLER to 4,0V, Adjust 4,0V potentiometer 
on A21 for 4,0V (ilOmV). 

i. H.OV adjustmo.it. Set BIAS CONTROLLER to 8.0V. Adjust 8.0V pote> .lometer 
on A21 for 8.0V Q2imV), 

i 

j. 10. ov adjustment. Set BIAS CONTROLLER to 10,0V. Adjust 10.OV potentiometer 
on A21 for 10.0V (t25mV). 

k. 20,0V adjustment. Set BIAS CONTROLLER to 20.0V, Adjust 20.0V potentiometer 
on A2I for 20.0V (i45mV). 


i i 

i i 
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Parauru|il> 5-20 


ADJUSTMENTS 


5-20, Modulator Offset Adjustment. 

PUHPOSKt 

To adjust phase detector offset of Modulator {AH}, 
RAUIPMKNT: 

Test Fixture ,,,,,,,,,,,,,,,,,,,,,,, HP 1002HA 
Selective Voltmeter ......... IIP 01211 


PHOCBDUHl?: 


a. Connect as shown la Flaure 5-7. 
I), Set >127111 at' follows: 


FUNCTION. C-C 

HANOF. I 

TKtrr sio i.kvki . moil 

THIOOFH .INT 


e, Set Selective Voltmeter (HP 01211 ax follows): 


INPUT MODI?.HUIDOFI) 50 U 

DAI. UNHA I.... UNHA I, 

FHKQUKNCY HANOI?. 0 

HAND WIDTH. 20011/. 

KI-XBIVF.H MODI?. AM 


KBFRHBNCR U?VI?t...-lOdllm 

d. Do not connect anything to F1XTUHR (If F.T-7002 is available, set to position I (OpFl). 

e. Tune IIP 21211 for maximum deflection on meter at I Mil/. 


r. Adjust AUK 15 and ABKDJ until Indicated value or IIP 21211 ts less Ilian 200/iVrms. 

3126 



IBOfl 



Figure 5-8. Keferenee Plume Adjustment, 
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_ ADJUSTMENTS 

5-21, Reference Phase Adjustment, 

PURPOSE: 

To adjust reference st^liaI phase (A5), 
EQUIPMENT: 


To si Fixture .. HP 1U03BA 

Oscilloscope.. HP 1B0A 1U01A IB21A 


PROCEDURE: 

«► Conned hk shown in Figure 5-B. 
1). So* -127111controls ns follows: 


FUNCTION. C-G 

RANGE. 3 

TEST SIG LEVEL...LOW 

TRIGGER .. 

e. Sot osrUlosropo setting as follows; 

VOLTS 1)1 V.0.005 V 

TIME DIV . 20msec 

TRIGGER ..,.,. EXT 


(use 10:1 probe! 

d. Conned MOOGpF capacitor to FIXTURE (if ET-7002 Ik available, sot to position •)), 

• IIP P N: 0100-221H 

o. Adjust A5C10 so waveform al A7TP2 mutches that shown hi Figure 5-0. 

f. Sot -127111 TEST SIG LEVEL to HIGH. 

tt. Do satno adjustmonl as In stop o with A5C2 toot A6C10). 

h. Comic:t MOOR resisto- instead of lOOOpF. (If ET-7002 is availahlo, sot to position 10). 

♦ IIP P N: 0757-0-101 

I. Observe waveform A0TP2, Adjust A5C17 for Hut waveform shown in Figure 5-10. 



Figure 5-0, Waveform at A7TP2, Figure 5-10, Waveform at A0TP2. 
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_ ADJUSTMENTS 

5-22, Integrator Offset Adjustment, 

PURPOSE: 

To adjust /.pro offset of integrators IA5 A7), 
EQUIPMENT: 


Tost Fixture.UP lU03HA 

Oscilloscope. IIP IU0A 1B01A 1B2IA 


PROCEDURE: 

a. Cornu et an shown In Figure 5-11. 
1), Set -1271It pontrolK us folio-, vk: 


FUNCTION. C-0 

HANOI-:. 1 

TEST SIG LEVEL. HIGH 

THIGOEK . INT 

l*. S(‘t OSeillOSCOp/.- settings UK follows: 

VOLTS DIV. 0.005V 

TIME DIV . lOmser 

THIGGEH. . EXT 

INPUT . DC 


(oho 10:1 probe) 

d. I)o not conned anything to FIXTURE (tf BT-7U02 is miSlnhle, set to position 

e. Adjust A7R3Q for waveform at A7TP2 shown la Figure 5-11. 

f. Observe waveform at AUTP2, Adjust AtilCiO as in step e. 



Figure 5-11. 
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Integrator Offset Adjustment, 


Fed I oil V 
Paragraph 5-22 












Model -1271M 


SeriInn VI 
Ptirnarnphs 0-1 to 0-0 


SECTION VI 
REPLACEABLE PARTS 


6-1. INTRODUCTION. 

0-2, This section contains informnllnn for ordering 
ports, Table 0-1 lists abbreviations UBed hi tbo 
IkiHb list mitt throughout Hid mm,util, Tulilu 0-2 UkIk 
nil replaceable purtti In reference desiunntor order. 
Tnliln 0-2 contains llio names i.id addresses that 
correspond to tlio mnnofncluror's code numbers, 


6-3. ABBREVIATIONS, 

0-1, Tulilu 0-1 lints abbreviations used in purls list, 
schematics nml throughout llio manual, In some 
coses, two forms of nbbrovlnthms ore used, ono in 
nil capital letters, and ono in partial eupttalis or no 
capitals, Tills occurs because Hid abbreviations in 
parts lint tiro always nil capitals, However, in tbo 
schematics and in other purls of Hid innnuul, other 
nbbi’evlntion forms with both lower cusp nod upper 
ruse letters lire used, 


6-5. REPLACEABLE PARTS LI5T. 

0-0, Table 0-3 Is u list of replaceable parts and is 
nrtptnb.od as follows; 

a, Electrical assemblies mid their components in 
alphanumerical order by reference deslamillon, 

b, CliiiBsis-mnunlod parts In alpliamuimrlcnl order 
by reference designation, 

c, Miscellaneous parts, 

d, illustrated iwrts breakdowns, if appropriate, 

* 

The information for each part includes; 

a. The Hewlett-Packard part number, 

b, The total quantity (Qty) in the instrument. 
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iit.mii.M i: at s|i„n, tines 


a*h* Hkhlv 

Itb-lill 

Itallrty 

T4|Utlbil 

vnuplit 

dpO* 

ilr liv l|hi» 

it» Hi t Myiulmy tlampi 


ani|« im 

autnnun* lh i(iinu v **nih<i| 
amplili* t 

hr At !»t*pitmv om illat'U 

* rylltum »i»nti t 
litmli'i luail 
lumi|Uhh 
lihths 

tktrkw.Uil tatr t'M illili-r 
nmhli i t In* Kwim 
«* unit* 

i Ml'imt tn*»uil utilv 

* m III* li * 

**>mm*n 

«* •!!({* *111* »* 

* *Hlip|. ft‘ 

tiRitn * lor 
cadmium plait 

*ath««*r 141 Milt 1 


K 

tilth* *1 tlDtlll |*Ul 

i* 

I'Hy 

V 

y 

tUh* 

0 

tt.Mlhlhlnl 

V 

n 

HUM 

II 

t» hihlor 



)4ik 

nr 

tin imiht*,| 

vn 

K 

nUv 

s 

h*lt» h 

w 

1 

Hul l* t'd 

r 

ttanstoimi I 

X 

M 

HU ti l 

re 

t* MlOlUl IhUIiI 

V 

Ml* 

tm * kbiii ul ptlt 

re 

t* hi Jhiint 



Allhill MAHONS 



It 

III mil h 

NI’N 

ntV4llii -piMlm - 

MUV 

mix 

lii upih.ll 


tuyam* 


iit> 

tm n in v 

MOII 

n*t in "iniiii inti«l |«i| 


im 

Imut no 


Ui M M [d.h * ilk* lit 


ii/ 

In tU 

NM* 

imt hi |iti Oi l* 

S M 

IK 

Inin in* *tl.lt! In 


M pta> raMi 

M*|l 

IMhi 

i mpt»y rut* «t 



sl 

Mf| 

Sk Mil'ON 

IN*‘I> 

tm aiuliM * nt 

tilth 

• >t«l* 1 til <li m |||H> ik 

IMI 

tm lad* (hi 

on 

Ikial hi 4'i 

INS 

iriMj|.lt|i>m* d 1 

ox 

• •'I'll 

SI 

Ml 

St 

iur 

Mill »n,it 



k 

KiN» hum 

i* 

ak 

sh, 

s)*l 

vv t 

HI 

U It hand 

tv 

pt inti *1 1 in ott 

UN 

Itm at ij|h * 

i* 

pi*** |i> l? 

SS l 

Sit 

Ml 

I K WAMI 

hi k ujhhi » 

I'll lilt/ 

plu>h|)lu't 

ur, 

I'vanlhmii tap* t 

PHI 

l'tulti|ih 

ivy 

U* |Uhh till* l 

I'lV 

prak imi rM i»liayi 

I A 

U) 

Tiil 



rsi* 

|h»hlt IVi n* r.ktl*i 

til 

(mill hi 


Jh'Mtll* 

M 

uni' Id* 

i* o 

|Ult 

rim 

n 

IOI 

TIIIM 

TW I 

MKT H M 

mi tat him 

l*Ol Y 

|h'l* htV H »•*' 

MM OX 

nt* talli* ♦■M*l** 

**om* 

Ihitn lam 

MH< 

tiuikalai t in t 

PUS 

jh'hiti.iUir. * 

M|N.\r 

mimaiutt 

ror 

|h 'll Uli-'tlklt* | 

MOM 

ii>»*nn ni,itv 

vv 

P* ,|k ti.-jhak 

MU, 

m»*jntMiy 

in 

[h'Mil 


MY 

mil.it 

i*wv 

p*ak wi tkiny v.'Jlar* 


it 

N t‘ 

•ui'** ht ’ 
n«i» maiti iIomH 



V All 
VIK’W 

M 

r.i « n 

Hit! 

Hi till* r 

VV 

M 1*1 

til* ki l plaii 

IU 

ratii*» It* «i it in v 

VS 

N It 

ll"t tti.llli • |M ** 

mi 

i nun.) tk» a<t >a 

VMS 

MM 

lay,tin* |h-Ml i* i /»ti> 


i irhi h.in.1 



ui a■»i* at*|k* t.if ir» 

UMO 

ta* k rk.i-ui-i - nlv 

WAV 


* •«tip a i.ti 

It MS 

»••* ♦■ tm ao <.tpr.li * 

VV o 


Hihv'l.ittil i Hi <nt 
ill UUNl. tl*|l* IlMMI 
hullt jd.^inill di 

k'dMyi 
»AUW 

hi it h> 

* 


ll U I M ItnlLlI^ 
vultayi 


slihk'tilnw 
hi tv* 
hi httmm 
h» * limits 1 
Mini* I* :*!*»* tui 
hill* »»« 
mIvm 
hi i*l* 
h|U toy 
h|t* * i ll 

hl.unlt ss Ml i ( 
split tiny 
hli i I 

tantalum 
turn «hl t\ 
t«*yl* 
lh«».iil 
lllamutn 

I >-Ur.dm 
iruuiiu i 

II .it 11 lor w.tn tot'* 


Utlll'I. 

>ti wi'rWtni' i>|ts 

lb ith 

W.ltts 

*> I kill,' UlVl I hr 

>♦ May* 

mb u su..! 

»ilhiMit 


0-1 




Sect loti VI 
Table 0-3 


Model 1271B 


T:i»>it* 0-3. Iteplaeealne Paris (Con I'd., 


Reference 

Designation 








HP Part 
Number 


KtMItl 
t *01>00«t 

icco.ioi" 

1010.10)* 

1210.0117 

iiso.otir 

11)0-0157 

0**1-0075 

*1*0.0(1* 
*1*0.011* 
*t*o-ou* 
*1*0.011* 
*|<0.0||* 

*1*0.011* 

*1*0.011* 

*1*0.011* 

»l*o-o*'* 

*1*0. rl» 

*1(0.011* 

*1*0.011* 

*1*0.011* 

•1*0.012* 

1*51-0010 

1*51-0020 


1*51.0020 

1*55.00*1 

1*51.0020 

1*51.0010 

1 **-*.*; 4 

1*51-0010 

1*55-00*1 

I :• S-t 

1*55-00*1 

I ;-.*>*-li: 1 54 

1*55-00*1 

1 

1*51.0010 

flSi-ii.'.M 
l II54■<}!:*. ! 

1*51.0020 

ll! 54 .q:- 5 « 

)*)*.001* 
1*51.0010 
1*51.00*0 
1(51.0020 
I*51-0010 

1*51-0020 

1*51.00*0 

1*11.0010 

1*51.0010 

1*51.001* 

0**1-2715 
0**1-2715 
0**).**I5 
(111.1715 
0»*).)*25 

0*11.1715 

0t|}.|2)5 

0**0.1155 

*100-111) 

0*01-10*5 

*100.2)20 

0**i.)*l* 

0*11.27)5 

0**1.2715 

0t*).|(25 

0*t).l*25 
0*11-1*21 
0ft»)-*7)5 
0**1.1215 
0*1).10*5 



Description 


0lCD(-IS» ",0"v 55 Oo*7 70*,"a 7C*.,0*75 
0|0K-15" *.0*V 55 00-7 Pc*,"* TC**,0175 
DtCCC.tS" 5,11V )5 CO.7 *D(.(» 7C*.,00*5 

r-: i". r- f 


CC«.<>!CTC».*7 5“* * »C 50.C-- 
cosmic*-** *-» - pc lo.c— 
COSSCCIC"-"* t-ft * PC 50-0-* 


Colt-HO 220v- 55 C*IS ,155D(,175^0-50- 
Coik-*LD 2200- 5) 0**5 ,t)5B»,17110.50* 
Cotl-*lD 220U- 55 C**5 ,1550k,ITliG.50* 
CCtL-PLD 2200- 51 0>»5 ,15)Dk,175 l0-.0* 
C0(L-*LD 220U- 51 0**5 ,11505,17)00-50* 

COK-MLO 220U- 5* Cb* 5 , (5105,1711S-S0* 
CCl-HO 22CU- 55 0**5 ,15505,17)50.50* 
COIL-*lD 22CU- 55 C**5 ,15)05,17)50.SO* 
C0l5-*LD 1200- )5 0*»5 ,1)50«. 17550-SC* 
C0I5.*LD 220U- 55 0*15 ,15501,17550.SC* 

C0tl-*lD 220U- 55 C>*) ,1)501,17)50.SC* 
C0tl-*lC 220U- 5) 0**5 ,15507,17I5C.S0* 
Coll-*50 220UH 5t C**5 , 15507,17115.SO* 
C0IL-*50 1200- 5k e**5 ,159DK,175 lO-SC* 

msiroio* psp *i pc*ioo*» pi*iso*-{ 
Iplsitno* psp at *0*100*1. 77*150**2 
msiido* sps i| 

17751(170" psp II PO'IOO** 77*150**2 
imiiiic* j-rii s-c-is c.-oci it 

7**511*7''* PS* || 7Ci)00»s 77"150**2 
7»*Sltl70* PS* II P0>(00*» 71*150**1 

rusiiiio* s*s it 

IPISlIllO* PS* II PC. 100** 77*|5o**2 

iiisiisio* j-p;t s.c-is o-*oci *t 
7**S|||ro* s*s it 

7*IS*t*70P ;.7(7 -.(Mis 0-*QD( It 
("7SIII7C" SPS It 
t**Sltl70B 2-7(7 s>c**s c-“00( tl 
'•*51(170" S*S It 

IllSirilOP PSP at PDalOO-a 77*150**2 
7**5*1170* 5*5 II 
7**S*tl70* SPS It 

7**Sltl70* PS* || *0*100** 77*171**2 
itiuaiiio* sps it 

ipisitiio* sps 2S)o5)i *1 ro.i* »o*i* 

7**511*70" PS* i; 7C*100*K 771|50**2 
7*15)1170* *S» It 70*100** 77*|5o**2 
7*1511*70* PSP It POalOC** 77*110**2 
7*IMI»TOP PSP *t P0*)00*» 71*11)1.1 

7*75*1*70* *SP It PD*)00** 77(110**2 
7*75*1170* PSP II 70(100** 77(150**2 
7**Slt|70" PSP || 70*100** "IdSO*** 
7*75*1170" PSP II PD>)00** 77(1)0*1*2 
711511570" PS* 25210"* II 70-1" PD("00*s 

• dtlio* lT« 5* ■<)> PC 7C(-I00/*|00 
"(I2I7C" IT" Ik ,25* PC 7CP.l00p.l00 
"tltllO" 1,1* It ,25* »£ 7Ca."00/(700 
7(11170" 1,7« 5k ,25s PC 7CP-<O0/«m 
"(III7D" ),•« 5* ,25s PC 7C*». I/.700 

"(III7DP "7* 5k ,25s PC 7Ca-"0O/.l00 
"IHIIC" 12" 5k ,25s PC 7C(*"00/(|00 
"(Itlica «,»«" lk ,125* 7 7C"0«.|00 
"CIII70P, v*» 71“ 5" 0*“ 10k US l/ls 
■21(170" 10'" 5k ,15* PC 7Ca-"00/(100 

P(II|TC"-T"*" 50 20k C UCC-702 1-I"S 
"CIII7C" 21,1 tk ,125s 7 7C(0*«IOO 
•(•tiro* 27" 5k ,25s PC TCa.IOO/dOO 
■11(170" 27" It ,25s PC TC"."O0/(IOO 
"(1(170* I,I" )t ,25s PC 7C*."00/7700 

• [UUCP ),"* Ok ,25s PC TC".(00/(700 
"(1(170* ),<« 5k .25" PC 7C"."0O/(700 
"(5(170" "7" 5k ,25s PC 7Ca-*00/(|00 
■|ltl70» II" 5 k , 25 s PC l£a.(00/(100 
"(1(170* 100" 5k ,25s PC 7C"-"00/»)00 
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Model 427 IB 


Section VI 
Table 6-3 


Table 6-3, Replaceable Parts (Coiit'd), 


Reference 

Designation 

HP Part 
Number 

Qty 

Description 

Mfr 

Code 

Mfr Part Number 

•10»22 

09*5.1915 


•tltlTC* 19* 5) ,2)* FC TC*>*00/(900 

Olltt 

cunt 

*ia D »» 

09*5.1215 


*1)1910* |2* 5* .25" 1C Tc*.*00/(100 

01121 

Cllltl 

*10»2» 

9*15.2125 


■lltlTC 2.1* 55 ,25" FC Te*.*00/*t00 
•C119T0* II* 55 ,25* 1C TC*.*00/(900 

mil 

CIITI9 

»io<25 

0**5.1255 


Mill 

CI1I99 

Moor* 

09*5.1*25 

11 

•IIIITO* 1.1" 55 ,25)1 1C TC*.*00/(100 

Mill 

Cltlll 

•»0'2* 

0*51.2155 


■iiiito* am 55 ,25" ic tc*.*oo/(ioo 
■EIIIT09 2,51 k |l ,129" 1 rc*0(.|00 

01)11 

C9ITI5 

•l*F*« 

9959.1159 


2*5*9 

C*.1/I.T0.|IT|.F 

MOHO 

99)1.1*55 

1 

•IIIITO* 1*k 55 ,25" 1C TC*.*00/(I00 

01121 

Cl III* 

M0»)1 

09*5.5115 

1 

•IIIITO* 51* 91 ,29" 1C TC*"*00/(I00 

Mill 

0951)9 

*10')2 

99*5.2125 


•(ItITC* 2,1* 55 ,25" 1C T:«.«00/(100 

M121 

CI2TI5 

*10»5) 

9111.2125 


■IIIITO* 2,1* 55 ,25" •{ TO*.*00/(100 

01121 

CIIT15 

M0»)« 

0?51.0i(0l 


•IIIITO* ICO 15 ,125* F T£»0(*100 

(•III 

C9*!/I.T0.m-F 

*to»)5 

0915*1025 


■IIIITO* |k 55 ,25" *C T£i.100/(900 

Mill 

Cl toil 

*io*n 

0151.9*01 


"IIIITO* 100 15 ,125" ■ Te*0(>100 

2*999 

C*.1/I.TO.)0|.F 


0111.5125 


•IIIITO* 5,5k 55 ,25" *C TC*.*00/(100 

Mill 

CI11IS 

*10»l* 

095*.5159 


■IIIITO* 2,51* |1 125* 1 TC*0(.|00 

1*5*9 

C*.l/I.T0.|JT|.F 

*10*9* 

6**1.2*15 


■IIIITO* 2*0 55 ,25" TO TC*.*00/(900 

Mill 

Cll*|9 

Memo 

0**5.9211 


•tllllO* »,!■ 55 ,29* *0 TC*.*00/(100 

01121 

Clllt* 

M0t«l 

0995.2*25 


■lltlTO* 2 ,<k 55 ,25" IC TC* a *00/«100 

01121 

CI1M5 


0*95.5915 

l 

■IIIITO* 9*0 55 ,29" *C TC>.900/(900 

01121 

cunt 

*I0»"5 

09*1.9215 


•[ItlTOI 1,2 k 55 ,29* FC Tt , "*00/«TOO 
•IIIITO* 2IK 95 ,25" FC TC*.*00/(900 

0)121 

05*225 

*10»»5 

09*1.2!15 


Mill 

CUTlt 

•10>*9 

0*5).90.. 


• IIIITO* 2,15k 15 ,125* ■ TC«0,.190 
■IIIITO* 21* 55 ,2"* 1C TC**'00/(100 

1*5*9 

C*.1/1.TO.lift.F 

*10«»9 

09*1.2115 


Ottll 

CI2T55 

*ie**# 

0959.009* 


"IIIITO* 2,19k 15 ,125* 1 TC*0(.|00 

1*519 

ca.t/i.To.aiti.F 

*|0»*» 

0*91.9|25 


•IIIITO* l,|K 55 ,25" 'C TC*.|0O/(T0l 

0|||1 

£9*215 

ciit»9 

*io*9o 

0995.21)5 


■IIIITO* 21* 55 ,25" 1C !C".IOO/(IOO 

Mill 

*10*51 

0999.Q0** 


■IIIITO* 2,15* 15 ,125" F TC»0(*100 

1*9*1 

£9.|/9.Tq.2|51.F 

‘190/ 

0**5.2155 


■IIIITO* 29k 55 ,25* FC TC*.*00/(100 

Ottll 

CIlTJI 

*19*51 

099*.009* 


•IIIITO* (,15k 15 ,125* r rc*o*.ioo 

1*9*9 

C9.|/I.T0*llt).F 

*10*5* 

099*.21*2 

2 

*1**0 "IT F|»" *1,11 0"" 0,15 t/l* 

11*90 

09*1.21*1 

•10*55 


| 

»|F»0 "IT FI" *00 0"" 0,U 1/1" 

19*10 

09*1.21*9 

*19*59 

09*1.5119 


•HI9T0I 5,5" 55 ,25* re TC***09/(TOO 

Mill 

CI511* 

*19*51 

09*5.1)15 


■llIITO* 510 55 ,25" FC TC*.*50/(900 
•IIIITO* 9* 55 ,25. TC TC»*00/(500 

Milt 

cm it 

*19*59 

09«5.*)05 

1 

Mill 

CHIOS 

*19*5* 

09*5.5109 


•IIIITO* 5) 55 .25* FC TC*.*00/(500 

Mill 

CB5I09 

*10**9 

09*5.9215 


■IIIITO* 920 55 ,29* FC TC*.*00/(900 

Mill 

emit 

*10*91 

0999.009* 


■IIIITO* 2,15k 15 ,129* F IC*0(.to6 

105*9 

C*.1/9.TO.fill.F 

*1011 

*100.0*25 


!**MF0* M C*|T0"tlJI|5 tllll 

29*10 

*100.0121 

*1912 

*100.0*15 


T*»MF0**I»ITC«I1)9|) IIIU 

21*10 

*100.091) 

*1915 

*100.0)22 

1 

T**MFo**t*l*ULIICI 1501T 

19*90 

*100.0922 

*101* 

9)00.0120 


r**MF0>"C*l*U5ll 

19*90 

*100.0)20 

*1015 

*100.0120 


T*iMF0*"!*|FU5tl 

11 • 90 

*100.0120 

Mot* 

*100.0920 


T**"IFC*"l»l*ULIt 

21*10 

*100(0120 

• tout 

1(20.010* 


IC 01FF *"»t to.** 

0|*2I 

0)0219 


e»2’i loon 
e*l>l.; 00*2 

I 

1*1110 

1*1ILO 

29*10 

29*10 

OUT).10091 
*•191*1009! 

• 11 

0*211.11215 

t 

*UU 0ITICTC* * 1 IT 

19*90 

oiin-rrttj 

Ml 

0**!|-91215 

1 

•c 90**0 HIM 

19*90 

0*2T|.|T|1) 

*ltCl 

0190.0121 


C*F*etT0*.'>0 luF (.201 25V0C Cl* 

19*90 

ouo-0127 

*1192 

0190.0121 


C|F*CIT0*.F*e IUF ..205 25V0C Cl* 

19*90 

0190.0122 

*iici 

0190.0121 


Ct*tCIT0*.F«0 IUF ..205 25VDC Cl« 

29*10 

0190.0129 

»>|C* 

01*0.21*9 


C*FlCtT0*.F|O 5oFF ..95 JOOVOC "IC* 

29*90 

oitowit* 

*1195 

01*0.0121 


C9**CITC'*FI0 lUF (>205 25VDC Cl* 

21*90 

0190*0129 

*119* 

01*0-220* 


C»F*CIT0*.F*D IOOFF ..55 I00VDC "IC* 

29*90 

0190.210* 

*1191 

0150.0121 


C*F»CITC».F*D ,|UF ,90.205 50T0C Cl* 

19*10 

ono-oiit 

*1192 

01*0.0121 


C*UeiT0*.F«O IUF ,.205 29VGC Cl* 

29*90 

n*o-ctir 

• tie* 

0100.0121 


C»FietTC».F*0 luF ,.205 25V0C CI» 

29*1(1 

0)10-0)17 

•tlCIC 

01*0.22*2 


C*F*CITC".F»0 19FF ,.55 900VOC Ct» 0c)0 

21*90 

0190.22*2 

Mtcu 

01*0.2201 

1 

C***CITO*.FjtO 5l*F ,.55 loOvOC "IC* 

21*10 

01*0.1201 

*11912 

0190.221) 

l 

C***CITD*.F50 StoFF ,.55 500VOC "IC* 

tlitO 

01*0.22|| 

•tttll 

0190.15** 

5 

C|F|D "r 'TOO FF 55 50V0C* 

11*90 

01*0.15M 

*1191* 

0190.0121 


CIF*CIT0*.F*D IlF ,.205 29T0C Cl* 

IlllO 

0)10*9)27 

*11915 

0150.0121 


C*FiCITC«"F*D ,IUF (90.105 50VDC Cl* 

ii«IO 

9150.0121 

*11919 

0190.0121 


CIF1C;10*.F»0 ,luF .90.201 50VOC Cl* 

19*10 

0150.012) 

*11911 

01*0.2055 


C|F*Cm*.FID ,0IUF .90.205 IOOVOC CI» 
C»F*CIT0*.F*D 2o»F (.55 500V0C Cl* 0..J0 

29*10 

0)10-2091 

*1191* 

0190.229* 


mis 

0)00-2200 

*1191* 

M90.2055 


ClFtClTCF.FlC ,01UF (90*205 100,OC Cl" 

19**0 

0190.2955 

*11910 

0190*2059 


C»F*CtT0».F*0 ,0IUF (10*295 IOOVOC Cl* 

19*90 

0190*2055 

*11921 

01*0.2055 


C*F*CITC*.F50 ,0|UF (lo-ioi IOOVOC Cl» 

19*90 

0110.2055 

*11922 

0150.0121 


C*F*CITQF.F50 ,|UF ,10.205 50VOC Cl* 

19*90 

0190.0121 

*11921 

01*0.2055 


C*F*CIT0*.F»O ,0IUF .10.205 100TDC Ct* 

11*90 

0110.2019 

»1|92» 

0150.0121 


c*Ficire*.F«o ,iuF ,10.205 iovoc ci* 

ClFiCITO'.FlO 20FF (.55 500VDC Ct* 0(.)0 

19**0 

0)16-0)2) 

*11925 

01*0.22** 


19*90 

0190.22*9 
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Section VI 
Table 6-3 


Model 4271B 


Table 6-3. Replaceable Parts (Cont'd), 


Reference 

Designation 

HP Part 
Number 

Qty 

Descriptioi 

Mfr 

Code 

Mfr Part Number 

ut 

•it 

9*271.771)2 

os;rto«ri)i 

i r 

i 

i 


11*19 

29*99 

08171.772)2 

982TI.ITIII 

im -7 

0t*9.l2T| 

ot*o«o2*i 

fttio.im 


ej[;j,;7 9 9, „ ,„ 6e „ 

eineiioMio iu7*.iok iivoe 7 * 

Cllictigi.no ,2|u7..|0s J8VDC T» 

1*119 

5*2*9 

1*119 

01*9.1271 

1897109199)8*2 

189011*199)811 

*2*0 1 

JBS8-OR5* 


7*1*21210* *** 2! 1 



»it*t 

‘n'i 

•«•! 

• ltd 

mu.isii 

IIIMfll 

0IM-I928 


*1*1*79* 279 81 ,2S» 7C TC*.<09/,tO» 

■ (11270* 19* 88 ,28* 7C T(a.*99/*700 
*(I|I7C* 279 81 .28* rc 7C*.*99/1*9* 
*(•1179* 1* 88 ,28* 90 TC*.«00/<*09 

9IIII 

9111) 

01121 

Oltll 

t*27|l 

0*19)9 

>c»i7ii 

e*toi* 

IflUl 

HtUl 

mui 

*1»U« 

*2*U8 

1 * 79 . 917 * 

1129.9981 

I'lMIH 

1929.Oil* 
1*20.9972 


ft 1*7 77L 9(1 1.15* 

SC *IT( 77k *1*9 SU*0 2*1*9 

*: **?( 771 *0* 5UI9 2>t** 

it t*V 77k 5(8 1*1*9 I 

It *»7r tfL »5D.C».I5V BUIk 2»t*9 

oim 

91198 

Oll'l 

9)2*8 

91198 

1571015 

1571905 

157*925 

157*985 

157*195 1 

*ltU» 

•niif 

Htut 
• 2tU« 

•ltU|S 

1*19.9971 
t *29.099* 

1 70.0919 
1*29.998* 
1*29.998* 

i 

ie am rtt i5o.o*.i5v nu»( 2 . 1*9 

It «*7I 7Tk *1*0 79k ).|*9 

It cm 77k *l*s QU *0 2*1<(9 

le <I7( 77k *150 QUID 2*159 l ' 

It SI7( 77k 51*0 QUID 2*159 

91148 

912*8 

01188 

0||98 

9119! 

157*105 

857*195 

147*995 

157*995 

157*905 

ill 

1*29.091* 

1*19.998* 

1*29.905* 

1*29.9972 


It cm 77k 5150 CU*D 2.159 
it tm 77k * 1*0 euio 2 . 1*9 
it am 77 k *i*o quid 2-159 

It «m »’k 1*0.09.157 oua 2*1*9 

91198 

912*8 

9)2*8 

911*8 

*57*905 

(57*095 

147*994 

1578195 

*|T» 






*10 



*07 lllt«*(0 



*») 

tn 

9*27|.2t81| 

0*27|.**851 

i 

i 

9C *Ol*0 lk*5« 

9».r» C*U lllr (097,191) 

21*29 

20**0 

99|7|.|llll 

9*271.9981) 

•net 

‘MCI 

*ltC» 

•mi 

MtCI 

91*9.9119 

91*9.2988 

91*9.922* 

01*9.2988 

91*9.2988 


Cl»lt)T0».|»O 72U2t.|9l tivot 7* 
tl9ltt?a*.7ID ,9|U9 .10*298 >11100 tt* 
e*9*tll09.1«0 22U9..19I 1110. 

Cl91tl7C*.9>0 ,9|U9 «99.|gt llb'.C: tt* 
C**1C|T8*«98D ,9IU* .19.2(8 |99vkt tt* 

8*21* 
211(0 
I*|lf 
I*1<0 | 

IIH9 

Il0021l899t8|2 

91*0.2988 

I80992*I*9|9)I 

9199.2988 

9it**::w 

»>icii 

•not 

|99|.99*| 

t*c:*»u» 

t 

r 7 . B0 .r ,gi |, TCM.01I 

9fOO(.9l* 219 190V 799MI 00.7 

01001.15* 9,7*7 (8 00*7 ID*, •* 7(M,0M8 

1 11*19 ' 
28*99 

1 21119 

1892.90** 

1*91.9918 

l*91*)18l 

nut 

9)19.|70* 

t 

tint m*»Hl05 S9.T(*M !5IUk 0991 Tilt 

21*29 

OHO.170* 

Milt 

•1*9.99** 

i 

C0tk«*k0 1U* 108 0*10 ,18)08,)78k9»4Q* 

22**0 

•I8B.999* 

*I10| 

| 181.99)1 


791*11170* 5*5 (5)98)1 It 10.)* *0*|* 

9*11) 

14)08) 

*M»I 

*>l»t 

*11*8 

Him 

»l|*1 

O**).|028 

0*l).*7t8 

0**l.9*)8 

9*1).1018 

0 **).toil 

i 

*(11070* l* 88 ,18* It Tt*.*09/.tgo 

'*•»»» *’« ** gi>" rr it*.log/.iao 

;r« * 09 l.«9K |{ 1285 r ltd.*199 

9(211701 too* it (it* It rti.ieo/.ieo 
1(11170* 1* 88 ,ti* re TC*.I00/.I89 

011*1 

Still 

2881* 

91111 

0)111 

tl|928 

(8*7)1 

08.)/*.79.1*81.7 

C110.I 

t»l*ll 

*u** 

*»t»» 

•i(tt 

tint 

*M»|0 

oil), ion 
0**1.2128 
Otl).l«|| 
9ll).|<2» 

OMI.jtl) 


•••••To; !" **»•*» rc rc*.*o97*»eo 
•tltlTOR 2,«* 81 ,289 n Tt*.199/.TOO 
RritiTS* 2,** ii ,ii* rc tea.ioo/.Too 
*|ljftTC* 2,1* 81 ,11 k *c Tt*.*90/.709 
1(11270* t* 88 ,|8* It It**199/.190 

91121 

9)121 

9111) 

onit 

91)21 

01)09* 

011*18 

091*11 

081818 

081018 

*11*11 

*n»n 

*n»i» 

*)i*is 

gill.lost 

9 )8T.0*)I 
9*11.1111 

0*1).8*21 
0**).8»!8 

i 

t 

2SJJ9JO* »** •* .»»* re TC.iro/.gg, 

*111170* l.tl* || ,128* 7 Tt*0«.19 
■(I1II0I tig 88 ,19* It rc*.109 /.109 

*(*11701 8,** 88 ,19* fg |t*.*09/.7«0 
*(•1170* 1,1* 88 ,11 k It TC*.I9D/*700 

oi.n 

1*18* 

(‘.til 

91228 

Oltll 

081981 

e*.t/i.T9.8iit.r 

0*1*18 

0*8*21 

018*18 

*ll»t* 

2109.211* 

i 

*(III7o*kT* 9* i* tot e atoi.ioj i.t** 

J9*il 

(7898192 

t*|U| 

• »IU* 

*IIU> 

•nut 

nim 

1179.11*7 

1*10.11*8 

1110.11*8 

tll0.tl«8 

1*20.11*8 

ti 

to *m Ttk k* 5150 OHIO 2*151 

It II Ttk LI O.tllt *01.I0Q1.1*|9 00* 

tt II Tlk kl 0*7711 ICI.108[>T*ig 00* 

It II Ilk k* O.IHr 101.1091. 7*11 to* 

It 91 Ttk kl I).Till 109.(091*7*10 00* 

91288 

0[|B! 

01188 

91288 

9||8| 

257182295 

(4llkl)714 

IN7lk8)7l4 

*47lkl)l|4 

|4l*kllTI4 

•nut 

iiiut 

• nut 
•nut 

• MU| 0 

1120.11*8 

IH9.I20I 

I*I9.||«| 

1120.9*71 

l*!9.|*t* 

t 

i 

i 

Jt 91 Ilk kl D.TV9( *01.7091.7*19 00* 

It om Ttk ki o* ouio 1*15* 

It ** Ttk kl 0*77*1 *09.1091.7*1* CO* 

»C 157 77k *(* 1*151 

it oto* itk ki itD.ro.ete •.io.to.kt 5 i 

01288 

91181 

9tl«l 

01181 

9I1<8 

I47*k0l784 

I47tk*ll4 

147*k8)7l4 I 

147*914 

I47*kl*|4 
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Model 4271B 


Section VI 
Table 6-3 


Reference 

Designation 

HP Part 
Number 

•ituii 

t«20*tl9* 

881012 

1*27*02)2 

*81021 

1*90*1091 

9)11)11 

1920*1091 

OtUll 

1920.1**1 : 

*)IUI9 

0*291*11071 

l)t"l 

0*|9|**1*0) 

1)2 

0*291*2*1)2 

*49 

0«79t*»»)1I 

*12C| 

0179*0111 

*1202 

SU 0*0155 

*1291 

8719*07)7 

*J2»2 

1(20*01)7 

•)*») 

077)*)72) 

*1299 

9771*1011 

1 )2*1 

0771*572) 

9)2*7 

87*1.1721 


ItX'tllt 
1*20*11*7 
Il28.lt** 
till.11*1 

1 * 20 . 111 * 

HIMOI 

1*20.1*)* 

IUMIII 

1129*9921 

1220.IMS 
1*20-11*1 
1*20.119* 
1*21.11*. 
1979*0921 

9991*1911 

0991*5911 

9991.1911 

9911*1921 

9911.1911 
0991.1911 
9991*1921 
0911*1921 

0991*1921 

0991*1111 

II9I*209| 

I*I0.||«» 

1920*1199 

1*90.11*9 

1920*1199 

1020*1199 

1020*1211 

1(20*1111 

1020*1211 

1*10.1219 

1920*1191 






Table 6-3. Replaceable Parts (Cant'd). 


Description 


ti! l»9 m u »i* i*to7 
tC C* 9*9 19*01*** 

ic c»v» m iui e*v» quid t*io* 

It 0iy> TTL 9>J» 099* QUID 1*10* 
IC *KM« *01 


C*K2 1119 C*U 
*C lolio 11*7* 

***I» eooitei *iiT (o*T,ton 

Cl*«ClT0*»*l0 1900*7 #*|0k 200V0C *0L9f 
C(*1CITC**7*9 1100*7 9*101 20090C *0t9( 

*211190* 1.IU 11 ,121* 7 90*09.100 

*2*1190* »,*< 1 | ,«» 70 9C**900/9?00 
*111190* 100 II ,21* 70 |C**900/fIOO 
*2*1190* 1,9* It ,1I« *e TC**900/*700 

*211190* 1,9* II ,21* 70 7C**t0O/*70O 

to “V 991. *C 90 »m. 

to 0992 lit Li 9(90 QUID 2*1*9* 

Ic 77 9IL LI 0*9972 7SI*!CSC*9*{8 00 * 

10 77 111 L| 0*97*2 *08*2002*9911 00“ 

10 ***ie 9TL* SU»0 

to *110 99L* 0090 

le *UI*/0iri*12L 99L LI 2*90*t*LI92 0U1D 
to *U1»/0*99*UL T9L LI l.9C*l*LI9t CylO 
10 17* TTL 9190 SU10 2*19* 

10 17* T9L 9*90 euio 2*19* 

lo 77 99L LI 0*99*2 *01*2012*9*11 CO* 

10 7* 99L LI 0*9971 *01*2002*9*18 Cc» 

10 197 99L LI Hit 1*197 
tC 197 99L LI NCI t*|9* 

1C 97* 99L 9190 QUID 2*197 

iciiiio* t;i> ii iiii n iciiioc/irie 
If111909 1 , 9 * It ,)). 70 T0*.*00/*900 
•211190* 1,1* II , 21 * 70 

*211190* 1,9* It ,21* 70 TC*.lt(/»900 

• 211190* 1,97 it .11* 70 TOa.tee/,900 
*2(1(907 1,1* It ,21* 70 90*9*06/9901 
•2I1990* 1,9* It ,25* 70 9e*.900/9900 

• (IIIT0I I,*« It ,21* *0 90.900/9900 

•IlllfCl 1,17 It ,21* 70 90.900/9900 
•KIOTO* 1,9* It ,21* *0 90**900/9900 

IwllC***** 0I*.|7*,1||9 1.11 >|| ,011 

IC 17V 991 LI Hit t .17* 
le 177 99L LI *22 1*177 
te 8192 99L LI 7170 QUID |»17* 

10 177 99L LI Hit 1.17* 
tO 177 99L LI * 2 t l*|77 

10 HU«*/0l9l*|2(, T9L LI «9f09|9Lt7l 0l)<L 
10 7Ut»/Om*02L 9TL LI I.90.1.LI7I CUIL 
Ic “U«»/0I91.|IL TIL LI 9*T0*1*L17I 0U1L 
10 HUti/019*.JlL 99L LO 9.90.1.LI7I OUlL 
tC 77 99L LI 0999*2 IOl9tC62*9*te C0“ 



IVJfr Part Number 


012*1 I779LI197 

09*11 10*11901 

11129 719291 

1112* 7991*1 

21990 1920*19*1 

29*10 01291*11001 

21*10 01|9|*I|*0I 


OllffllllO 

012919*9512 

0119.9119 

0199.0111 

(9.1/9.90.1111.7 

1920,0119 

011*11 

CltOH 

051*11 


179*1117 

I791LI007 

I799LH1I7 

I799LI19I7 

701**17 

*019*17 

1799112197 

I799LIII97 

179*117 

179*117 

I791LII9II 

179*111917 

179111097 

I79ILI097 

179*117 


I10I.I0II 

179*11097 

I791LI017 

179*1*007 

879IL0097 

179*110*7 

179*112117 

(79(1111)7 

I799LIII17 

(79*1121)7 

179*111917 


0**9|*2*119 

0*29|.9llll 

l/CO-OtHf 

1/G0-04H? 

1200«0«M 
1211*1221 

1101*1*9) 


o*?n-//?i# 

0179|.«9))l 



•0 10170 IL97H 

•7*11 00772090* 1119(079,101) 
lflCt(9,)C Ifc PIN 

•ocxr.ic u pin 

I«9.ie,l9 717, *e HfOl *9 OIL, 0079 

CONNfUOR /4-PIN 1 

••ITCH*!! 9»!»»7I Ot7*ILtO(.*819 ,1* 

(992*7*1 9M0S27 9*19 (079,001,001,009) 
70 90*90 IL*7k 


0l|9|.2*119 
09291.9111* 


20110 1200*0911 

11*10 )|0|.)«9) 

21990 0291*992)1 

21*10 09291*19111 
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Table 6-3. Replaceable Parts (Cont'd). 


Designation HP Part Nunlber Q «V 


Description 











0150-1047 

0150-1047 

0150-1048 

1901-0739 

1901-0739 

1301-0496 

1901-0496 

1884-0005 

71(0-0007 

7110-0707 


1750-0757 

1750-0757. 

1760-0757 

1750-0767 

1610-0038 

1760-0118 

1750-0118 

1750-0118 

1750- 011B 

1751- 0143 

1751-0057 

1751-0037 

1854-0063 

1854-0063 

1853-0381 

0687-7771 
0687-7771 
06B7-39I1 
0773-0004 

3101-7716 
WI7U-I 3 713 

0340-0458 

0370-1007 

1700-0080 

1490-0030 

6000-0050 

5040-0345 

5060-0730 

5060-0767 

0960-0443 

8710-0340 

03450-04107 

04771-00101 

04771-00701 

04771-0070? 

04771-00703 

04771-00704 
04771-00710 
04771-00637 
047/1-10077 
04771-10078 

04771-10030 

04771-10031 

04771-01706 

04771-0170? 

04771-10035 

04771-01704 

04771-01706 

04771-1004? 

04771-IC043 

04771-10044 

04771-10046 

04771-10047 

04771-10048 

04271-10049 

04771-01701 






CHA55I5 KOUKTED PART5 
CcTXD AL ELECT 4.7«iF 26VDCW 
CrFXO AL ELECT 4./ml* 75V0CW 
CtfXD AL ELECT lOitr I6V0CV 

DIODE151 700V 4.5AI 
DIODEc51 7009 4.5A 
DIOOE/R£CTiriERt51UCON 100V I7A 
OlOOE/RECTiriERcSlUCOR 100 V 12 * 
D100£tT8R15T0R{5CR) 50R 

FUSC(CARTRIDGE 1 AMP 260V SLOW BLOK 
(FOR I00/I70R ONI 1 ) 

FU5E(0.50A 250' 5L0V BLOW 
(FOR 220/240R ONLT) 

CONNECIORtBNC UNKNOWN TERMINAL 
CONNECIORtBNC UNKNOWN TERMINAL 
CONNECTORt8NC UNKNOWN TERMINAL 
CONNCCTORtBNC UNKNOWN TERMINAL 
BINDING POSTtGROUND TERMINAL 

C0NNECT0R;8NC REMOTE TRIGGER 

CONNECTORtBNC EXT INPUT 

CONNECTORtBNC MONITOR 

CONNECTORtBNC PROBE POWER 

CONNECIORtH PIN DC BIAS CONTROL (OPT 001) 

FIN DATA OUIPUttOPT 003. 004) 
CONNECTORdO PIN C/t DATA OUIPUT (OPT 007) 

TStRlS! NPN (7X3055) 

TSTRtSI NPN (2N3055) 

TSIRtSI PNP 

RtFKD COMP 2700 08H 101 I/2W 
RtEXO COMP 7700 OHM 101 I/2W 
RtFKD COMP 330 OHM TDK 1/2W 
R:FXD MET OXIDE IOK OHM 51 5W 

ulrru.m. a- .... 

CABlt ASSY(AC POWER CORD 

INSUlATORtT5TR I OR TO-36 PACKAGE 

KNOB(POINTER, 01 Ivl 8LK, IOR 0.I75*5HAFT 

IN*.iiLATORt TRANSISTOR MIG. 

SIANCtTIlT 
tRIHt SIDE S 

INSULATOR ttONNTC IOR 
FRAMI ASSY:3 X 16 
FOOT ASSY E FM 
POWIR MODULI 
SCRlW DRIVE ft 

COVIRrSIDE B 
dick-r 

PAN! It (ROM HPdIPORT ONLY) 

PANIt (FROM YHP (OOMISTIC ONLY) 

SUB-PANEL ' 

FRAME[WINDOW 
PANIIiREAR 

n ati 
COVE R ttop 
COVER:BUT TOH 

PLATE 
oick-t 
BRACK!TiE! 

BRACKIItF? 

BRACK!11F 3 

BRACK!It F4 
BRACKET!E5 
BRACKET c RI 
BRACKET!R? 

PLATE 

SHIELD 
SHIELD 
SHIELD 
SHIELD 
HEAT SINK 
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Mfr Part Number 


0180-1047 

0)80-1047 

OIBO-1048 

1301-0239 
1901-0239 
SR2080-? 
5R2QB0-2 
MCR 649P-2 


313.sons 


1250-0252 

1250-025? 

1760-0252 

1250-025? 

1510-0038 

20 JR ire -1 
28JR 128-1 
28JR 128-1 
28JR 128-1 



EB 22?) 
EB 2221 
EB3911 


0370-1007 

294834 

1490*0030 

5000-0060 

6040-0345 

5060-0730 

5060-0767 

0360-0443 


03480-04107 

04771-00101 

04771-00701 

04771-0070? 

04771-0070/ 

04771 -007* 4 
047/1-00? 0 

04771 -10077 
04771-10078 

04771.10030 
0427I-1OO3I 
04771-01706 
04771-0170? 
04771-10035 

04771-01704 

04271-01705 

04771-1004? 

04771-30043 

04771-10044 

04271-10046 
04771-10047 
04771-10048 
04?7t- 10049 
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Bimtlim VI ModeU27lH 

Pnrii|?rnpits <3-7 U> 0-1*1 


u, A duserlpllni) of tlm pari, 

(I. A typical mnnufneluror of (ho pari lunflvo-dlgU 

COtlOi 

o, Tho manufacturer's number r or (ho |mrl» 

Tho total quantity for on oh purl Is given only 
oiioo «• »l (ho flout n|)|)oimti)«o of (Ito purl number lit 
tho linti 


(M> OltDRHING INFORMATION, 

tl-lt, To ortler n |Kirt listed in (ho rupliicenhlo parts 
lnhlo, give tho Hewlett-Packard part number, Indl- 
eiitc tho (pmntlty rotpilrotl, nml address llu» order to 
tho nearest Hewlett-Packard office, 

(3-0, To onlor it port that Ik not IlKlotl lit (ho re- 
plttooalilo parts table, Kioto tho full Instrument model 
tout serial imiohor, ttio description nut rimetlou of 
the part, mot tho numhor of porta rcqu rod, Address 
ytiur onlor to tho nonroKl Hewlett-Packard offlro. 


(3-10. SPAttK PAWTS KIT, 

•Ml. Stocking spore ports for on lostromool Is 
often tluoo to losuro quirk roturo to service after 
n nmlfunetlon occurs, Hewlett-Pnekttnl lots a S|Kiro 
Ports Kit ovollnhto for this purpose, Tho kit con¬ 
sists of selected rcplttceuiilo ossouihlles tmil com¬ 
ponents for this Instrument, Tho contents of the kit 


nml the Hoconimoiidod Spams Hist tiro hnsml on 
folium reports anil repair data, nml parts support 
for oi)o year, A enmpllimmtnry Hoeommondotl 
Spares List for this instrument may tie obtained on 
request nod tho Spore Ports Kit may bo ordered 
through your uonmsl Hewlett-Packard office. 


(M2, niUKCT MAIL OltDKH SVSTKM, 

IMS, VVIlhio the USA, llewiotl-Pncknnl can supply 
parts through a direct mail order syslom, Ad¬ 
vantages of using the sysleio arm 

a, Direct ordering and shipment from the HP 
Parts Center til Mountain View, California, 

It, No maximum or minimum on nny mail order 
(Ihoro Is a minimum order amount for (tarts 
ordered through a local HP Office when the 
orders require hilling and Invoicing), 

e. Prepaid transportation (there is a small hnmllinit 
charge for each order), 

d, No Invoices - to provide these advantages, a 
check or money order must accompany each 
order, 

(3-1*1, Mall order forms mid specific ordering Infor¬ 
mation Is available through your local HP Office, 
Addresses and phone numbers are located at the back 
of this mnmm). 


Table i3-2, Manufacturers Code List. 


Mill- NO, 

MANUFACTURER KAMI 5 

ADRESS 

ZIP CODE 

01121 

ALLEN-DRADLEY CO 

MILWAUKEE 

IVI 

532UI 


THXAS INSTR INC SEMI CONI) CMPNT HIV 

DALLAS 

TX 

75222 


RCA COUP SOLID STATE HIV 

SOMERVILLE 

N.l 

08876 


KM PYHORI.M COUP 

IVMPPANY 

N.I 

0 75)81 

0-1713 

MOTOROLA SEMICONDUCTOR PUOIUICTS 

PHOENIX 

AZ 

85062 

(lb (if) 5 

PRECISION MONO 1. nines INC 

SANTA CLARA 

CA 

5)5050 

07933 

RAYTHEON CO SEMICONDUCTOR MV Itq 

MOUNTAIN VIIlf 

CA 

1)4040 

1832*1 

SICNETIOS COUP 

SUNNYVALE 

CA 

5)4086 

18736 

VOLTRONlCS COUP 

1 IAN0VI.lt 

N.l 

07936 

It) 701 

MEPCO/ELECTRA COUP 

MINERAL WELLS 

TX 

7 :>(■(> 7 


CORN INC CLASS WORKS (BRADFORD) 

I3RADEORD 

PA 

l670t 

1 

NATIONAL SEMICONDUCTOR COUP 

SANTA CLARA 

CA 

1)5051 

28*180 

HEWLETT-PACKARD CO CORPORATE IIQ 

PALO ALTO 

CA 

5)4304 

305)83 

MEPCO/ELECTRA COUP 

SAN DlliCO 

CA 

92121 

32097 

SOI IB NS INC TR1MP0T PROD MV 

RIVERS 1 PE 

CA 

9250" 

52763 

STETTNER-TRIISII INC 

CAZENOVIA 

NY 

1 3035 

56285) 

SPUACUI* ELECTRIC CO 

NORTH ADAMS 

MA 

01247 

72136 

ELECTRO MOTIVE COUP SUII Il*C 

WILLIMANX1C 

CT 

06226 

73138 

HECKMAN INSTRUMENTS INC IIELIPOT MV 

FULLERTON 

CA 

92634 

84*111 

TRW CAPACITOR MV 

OCALLALA 

NE 

69153 


t 





(3-2 



















Section VI 
Table 0-3 


Mo le! -127111 


Table 0-3, Itepbi-.'eablo Parts (Coiit'cl;. 


Reference 

Designation 

HP Part 
Number 

Qty 

Description 

Mfr 

Code 

Mfr Part Number 

men 

olio.eiri 

■ 

c*nci»5».**D ,ii* -eo-rei lovee ct* 

21*10 

0150.6121 

MlC|7 

01 * 0*220 


e**»ciic>.*«o »!** »•!» lcjvoc -te* c»»o 

<1*10 

0116.2201 

men 

odo-oin 


e***ei 2 e».**e ,tu* .(o>m lovoe et* 

11*16 

M10-M2I 

men 

eiio-om 

H 

e**(ciio*.*»c .nr .eciei lovoe cd 

11*16 

0110-6121 

Mien 

6115.0111 


c**»clio».*«o ,ti* .lo-iei lovoe ce* 

11(16 

6116.6111 

men 

out.oici 


O'ICPO—V !»**■«« 1.15M 200V "C.-TS 

112*1 

16*121 */!!** S156 

men 

0110.161! 


c**»c[ 2 o». 2 *D ,oiu* **o- 2 o* loovec et» 

21*16 

0116.2611 

men 

0110-10!! 

H 

c***etic».*>e ,oii* «*o«ioi loovoc ce" 

into 

6110*2611 

men 

OllO.ld! 

■ 

emetid.rte ,ott* xo-m toovec ee* 

11**6 

01*0.2611 

men 

0110.161! 


c«**etTo".*>c ,on* .eo .261 ioovDc ce* 

lino 

61*6.201! 

Mien 

olio.roil 


et**eiTC*.*>D ,on* **0.201 loovoc ce* 

11*16 

6116-161! 

men 

oito.roii 


e***enci.*>c ,oti" .ic-iot toovec ce* 

21*16 

61*0-261! 

men 

cno.oiir 


e**ict«c".*>6 ii* ..m iivoc ce* 

111*0 

61*0-6122 

men 

0110.105! 


c»*»ctio».*»B ,oiu* .*o. 2 o» loovoc ce* 

into 

0116-1611 

men 

oieo.om 

s 

C»**ei20».**B 2.2U*»t0t I0VOC T* 

1*2*1 

1166121**010*1 

met 

oteo-om 


C>*tCII0*.**O 2,run.Id 20V5C f* 

1*111 

|!CD2!!MO20*2 

♦ lieu 

0 110-105! 


c»*ietto*.**o .oib* no-Jo* icovee ce* 

liilo 

01*0*2011 

men 

0110.105! 


e***ci 2 o».*>D ,oiu* .lo-ioi teovoc ce* 

2***0 

0116.1611 

Midi 

0110-16!! 


Cl*lC|2C*.2tD ,0IU* .*0.261 toovec CC* 

11*10 

01*0.261! 

Midi 

0110.205! 


c***ei*c*.**o ,oiu* . 10.201 ioovoc ee* 

1**10 

one.ion 

Midi 

eteo.om 


ei**CtlO*.**C 221*.-lot 15VCC 2* 

1*2*1 

110622***611*2 

men 

0100-0221 


Ct**e|T0*.*ID 22U* *-t Ot IIVOC 2* 

l*)H 

|! 0022 *»* 0 im 


oteo-om 


C»*»etT 0 *."*O III*..101 IIVOC 2* 

nil* 

116622*1*61*12 


ouo-om 


ci**eiTc».**e 22 u*..| 6 i live: u 

1*21* 

11662111*011*2 

111;! 

one.Birr 


c***cito».**o lu* ..jot iivoc ee* 

21*10 

61*6.6117 

men 

one.out 


c**iciTo*.*>c ,u* .eo.iot love: ee* 

11*16 

6110*6121 

Mien 

|»0l-OO2! 


oicce.ce*> *■* ioov 2 oo M * eo.* 

21*16 

1*61.6625 

men 

1101.601! 


picdi-ms *** ioov loo-* oc-e 

11*16 

1*61.0625 

men 

ino.6011 


0)062.51 10V *c.t tue C0.7 

21*16 

1MC.Q0U 

men 

1116.0011 


ctcce-ee toy to-* iui os>7 

11*16 

1*10.601* 

Midi 

llOl.OOl! 


CICCC.se*> *»* ioov 20 C-. 00.2 

11*16 

1*01*0625 

men 

1*01.0625 


CtCCE.CL 1 ' **" 160V 200-* 00*2 

lino 

1*61.0625 

men 

1*01-5021 


oiooe-eev *»* ioov 200-1 cc -2 

11*16 

1*61*6625 

men 

|101»0625 


oioce.ee! *** ioov 200 -* co»r 

11*16 

l*0l*002| 

men 

1*01.062! 


CtCCE.Ce'> M* IOOV 200-* 00.2 

2***6 

|«M.002I 

Micno 

1101.002! 


oicoe.ces *0 ioov too-* 00-2 

21*16 

1*61.6611 

mem 

1*01.002! 


oicee.ees *»* ioov too-* do -2 

11*16 

1*61*6625 

mem 

1*62.0011 


oioce-es* i.ttv 51 oc .2 *bi.«i> 2 c»..oo*t 

1**16 

1*01*66*1 

Miem 

1*01.0021 



11*16 

1*61.6625 

men* 

1*61.002! 


oioci.ee>. *•* ioov too-* 00*2 

11*16 

|*e|.0Q15 

MiM 

1210.0112 


ccNstcro***' t w i » pz *o*o>* y 

21*16 

1156.0257 

him 

0**0-621* 

i 

*ei* 2 i*eeo 1**2 tivoe 

21(16 

0**0.621* 

MlM 

o**o.o 2 te 


7il*7|*ieo nit itvcc 

11*10 

0**6.011* 

MlM 

o««o»o*ie 


•eitvi'ceo **it iivdc 

into 

0**6.621* 

Mill 

*1*0.0112 


ecli.-io i— it e«»o ,i*6»,Mie.sc- 

inn 

♦1*6*0117 

Mitr 

*1*0.0121 


CcU-lt 1— 5* 5*10 ,|t6(,ML6.sC- 

21*10 

•1*6.01*2 

mil 

*1*0.0112 


CBtl'-lO l— !* dlC .1*C».«*16.S5- 

21*10 

*1.0-01)7 

MIL* 

*1*0.612* 


CBIl.-LB 1201- It 611! ,1110*.17516.SO- 

111(0 

M»0.0I2* 

Mil! 

•1*0.011* 


CBll.-lO |— It 6it0 ,|*D»,**10»SC- 

11*10 

*1*0*01)7 

mu 

*1*0.0112 


0BU--LD 1— It 6.16 , 1 *C*,P116.N0- 

11*10 

*1*0.01)7 

Mid 

*1*0.0112 


Cotl-lO I— It 5>*g ,1 *C 1 ,*ai0.se- 

I**I0 

*1*0.01)7 

MIBI 

ttll.OOll 


rilsitiro* *•>* *t PB-110-. FTHIO—r 

21*10 

iid-oo)* 

me* 

1*11.0011 


tmsmito* pm *t *c«iio— ptiiio— e 

itno 

1151-00)* 

Mid 

1 ■* ! 


TMSStlTC* S»S St 



MlC* 

1 ft *>4 ; 


raisitito* ns it 



MICl 



TPlMtlTO* MS 1! 



‘IIS' 

1*12.0020 


lMMti*0l *S» 1) *S>100— *2.110 —t 

21*10 

tll).0020 

*1151 

i u»- *. 


Tt-MtlTO* S*S ll 



MICl 

li-M-i). i 


TllSdlTC* S*S l| 



Ml5» 

'.Vi 


2l*S JIITC* MS II 



moio 

l." • f .; 


rpisitnc* s*s it 



mm 

1*11.0020 


l**M)t(0* *SP It PpOSO — *21110—2 

. • l: 

Id).0020 

*11511 

U-*4 


utsstirc* s*s •) 



Miq*: 

I * ■; 


uisiuro* ms 11 



UuM 

t ;• ’.i v; 


r«»sii»TC» s*s tt 



•||5|5 

J 

1 

TltSIllK* S*s It 



*11611 



2**SII|r0* MS l[ 



Mteir 

till.0020 


TMMtHO* *S* It *0.100-. '7*110 — I 

lino 

id). 0010 

*11611 



IMMtllOP S*s It 



*11511 

M'ti.i'i •;* : 


TlintlTCP S*s It 



*11615 

l::‘ *1 


TllSItITO* S*s It 



Mdt 

one. mo 


•mire* 2 , 12 k it ,i25. * rco.-too 

1*1*1 

CI.1/*.TP.|)7|.' 

*nn 

01*1.111! 


■ eltlto* 110 It , 25 . * £ Tc*.* 0 C/.l 0 O 

0III1 

Clll>> 

*I|1| 

01*1.1115 


*eiti2o* no it , 2 i. ic re—*eo/.*oo 

Mill 

eidU. 

mm 

Old.1*2! 


*e 1 : ire* 1 ,}. it .ii. *c re*.too *.too 

Mill 

edit! 

m*i 

01(1.112! 

H 

*ei|iTc* 1 , 1 . it , 21 . *c re— * 00 /.too 

Otlll 

cdin 


Si r mt.inlm iiofj hi Ihlt m tinn fur onh-rui^ iikfor nuttum 


6-10 






















Mwioiwm 


S'IkUdd VI 
Tniiii- u-i 


Tiiblo ti»H, Hopliu'i'iihli* PtirlK. 


Reference 

Deslunntion 

HP Port 
Number 

-1— 

City 

Description 

IVKr 

Cotlo 

Mfr Port Numbor 

M 

OMM.IIIM | 

i 

*C I0»»P KM< 

XflthM lOtiC MOT 

IIIIO 

wm\ 

m 

n|l{n»|fl 

1 

II»I0 

MtM 

IMO.OOJ* 

t 

DioDun m ion ms Co.? 

ililC 

1*10.001* 

MM 

CMIMQII 

l 

MIII'CI |> h ,10. It H*.upC/»kC0 

0 

III 

tllOIS 

MM 


n 

MIMIC! MO U ,|0» ?c It*.BOO/MOO 

0 

1 

Mill 

»)•* 

e*o>.[ob 

MIMTC» > U ,|l> If It*.*001*100 

0 

1 

Moil 

MM 

Ck?M*l» 


MHIIOl >*0 01 ,**. It tr,*.»00/no0 

0 


:sj*il 

mm 

l.'U i «, i», 

1 

cesncrci . »c 

IIIIO 

M • .' f 

M*m 

t.U-.im 


COSSICtOI . K 

II 

no 

1 r! 

Milll 

I.U-.i !>, 


tessttrei . it 

il 

no 

>' 

Mill 

CH?1*>OOM 

i 

CoKStCltX.lt 

II 

no 

nlMMOOM 

|S.IH» 

»M>« 

(IMMMk 

)/ 

C0SStCtCl.lt toot |O.COSt/*C» I.IO.I 

It 

■ 10 

Mnii 

At >MK 

>l*(» **k 


CeWCIOI.lt tool ».C0St/«O. I.ICI 

II 

•so 

l!.ll* 

illHHt 


cesstcrci.it ttW [s.ccstiio. i.ie.s 

IS 

no 

II . Ilk 

MMOl 

MMO* 

nil. m 

). sIMh-i. 


ffef ilrmttMS frWEi 

II 

ill 

jQI IS- •' ; ■ 

» >‘K 

|M[m»* 


COSSICTDI.IC IDCL ll.C0M/IO. If.ICS 
Cr.SSlCtBl.lt toot IS.COM/IO" I.IDHl 

II 

VI 

WJ] ‘r 

M>M 

liiWlm 


II 

.Vi 

1 H f , ’'$$**' •' Qp/; ^ 

Mini 

inn 

mm 

UOlMlik 


cesstttci.it tool ts.costiiB. i.ie.s 

II 

, fll 

jljf' ^ 

it: tt 


ccsstcroi.it [pot s.costMc i.ici 
CoSStCtel.lC toot l.cost/lc t.10.1 

1! 

VI 


i[nn 

imimii* 


C0SSICTC‘.?t tost [S.CCKtXIO. i.ics 

II 

no 

JDL, 

M»Mt 
i n*l 

itM.im 


Ccsstctcl.lt toot t0.COSt/IO. t.len 

line 


llllMllk 


Ccsstctci.it teot is-ccst/io. s.ie.s 
tcsstctei.it toot is.tostxioi* t.»o.s 

llblO 

inniJtwF:^ 

M»MM 

IMIMII* 


lino 

Fl 1 fl 1 I vW "v- t.* ■' l J: 

iftMOl 

ill Milk 


CcSStCtOl.lC test IS.COStMo. I.IOII 

tesstctos.it tool tt.ccst/io. t.ion 
CCSSttt0l.lt loot |S.CCSt/B0. i.ie.s 

lino 

IM* III 

Mniti 

M»MP 

imimiio 


line 

III.till 

HMM*lk 


llllO 

IMMIIk 

M>MK 



cosstctoi.it toot i s.ecst/ic» i.ie.s 

lino 

lit.Ill* 

M>MM 

iioi.im 


tosstcrci.it toot ts.cost/ie. i.ie.s 

line 

10 .Ilk 

M»*k 

» * »u 


Cesstcrci.ic toot is.ccst/io. |.*o.s 

lino 

IS Milk 

un[5» 

[iMMMk 


Ci'SKtCtCl.lt toot ts.cost/io. 1-10.1 
cessutei.se toot it.Eost/ic i.io.i 

11*10 

|l[.[Ilk 

M»M«l 

iiii.itn 

IMlMMl 


11*10 

III.till 

M>Mn 


Ccsstctoi.?c toot is.cosr/iQ. i.ie.s 

lino 

lllMMk 

»|*MH 



ccsstcrci.lt toot IS.cost/ID. I.IO.I 
CosstCtci.it ttet •S.ccsr/ic. i.ie.s 

lino 

101*1 Ilk 

MMUt 


nno 

» M*lk 
lOIM/lk 

MMIH 

*>>M*6 



ccsstcrc».ic toot is.cosT/ie. i.io.t 
Ccssicic«.iC loot is.cost/io. i.ie.s 
Ccsstcrei.it toot is.ccst/io. i.io.i 

lino 

»» 


IS 

1*0 1 

101.P*k 

M>MIl 

M»MM 

noiMiii 


lino 

Ml •IMk 

IlSI.im 


ccsstctci.it toot is.nst/io. i.io.i 

lino t 

l*l.tllk 


woi.|*n 


cesstcroi.ic tool is.ccst/*o. i.ics 

|IM> | 

Ml.till 


timim 


Ccsstctci.it toot is«tost/ic» I.io.i 

11*10 [ 

10 .Ilk 

»in[»i 

|IHM»lk 

i 

cessicto*.ic toot fi.cost/io. i.io.i 
cosstttei.it tool is.cost/>o. i.io.i 

lino ! 

MIMklk 

' 1 .■"! 

A IWW-lk 

l. »:U. w 

\ 

lino I 

M*»m 

tlSI-tm 


ccsstctoi.it tost is.cost/io. i.io.i 

IIIIO 1 

Ml.IMS 

MMM* 

llii.im 


l i>ViH UlK *1 1 l j 1,1 l 1 . i ll\f, hUi* ..MW 


■■ 

Ml.lllk 

M»M‘t 

tni-tm 


cosstcrci.ic toot is.ccst/io* i.ici 

11*10 t 

III* Mk 


minm 


CcSStCTCI.lt toot IS.cost/10. I.ICI 

11*10 | 

Ml.lllk 

M*MI» 

tlOIMHk 


cosstcrci.ic toot tl.COSt/IO. I.ici 

line i 

IIIMIIk 

M‘*«» 

tl0t.0t|t 

i 

C0SStC1CI.lt tect IS.CCST/IO. I.IO.I 

lino i 

Kl.Ctlt 

Mi*l? 

cntl-locM 


CeSSttt0l.lt 

lino o 

• IM»jooM 

M«*l* 

|l»|.0*tl 

i 

cosstcrci.ic toot b.CCSt/lC. I.IO.I 

nno t 

lit.cm 

*1 IMI* 

ft ' *. i 

ft, At* : 

mUtMh 

• i, ;i -»< 

•M. * J > 1' 1 ’ t 

t. M • »• ' • I 
»> '' i . i < , 

; l .1 ! 

‘ ,'f 1 

* .if • ■ . 

■ ■ i ? 

i ; 1 1 . i • . 
i. ■ 1 i' i 

t. * i i ■ 

* ' l . i , •> 

* 

tesstcif.ic toot is.cost/io* i>io*s 

. 'tM.fl * f [ >, \ ;* * { *t f . 

i . ft M 

‘ .:*«’■ • ■ " ■ \ *r { ,, 

* r : 1 '■’ * t H' , 

* . I r •; * » : ' I'M'f'i i 

* * v: \ , • i ’ i % • 

into t 

l 

\ 

iti.nik 

\ . f i»' 

[ ? 1 * L 

M 

» t: m . i • •* 

•>l. ' ■ 

) 

> i r •i r » . ; ••.*.!.■ , t i ;%» 

»: ftCft’P BiiNx 

. t 

little o 


M 

OnM-kkOOO 

i 

oc IC.ll IdllT IIS. 

nno o 

nr[.ikOos 

MCI 

01*0-IC!S 

i 

tine »l titct too u? ioo.ee. 

lino o 

to.ion 

na 

ono-ioo* 

t 

CtHC 11 tttet «t ul ICOSOC 

11*10 0 

10*101* 

MO 

ol»o.o**r 


Cine is liter ?>o HI t.voc. 

lino o 

io.o«*t 

l|C* 

OltO-OCsT 


e*1.0 il tstet ;;0 ul lg.ee. 

11*10 0 

IC.UDJJ 

»»C0 

oiio.o*se 

■1 

C|?I0 si titer .to Ul »,jvoc. 

nno c 

10.0*11 


Si c HiUmhu'tioti tu tilts Ni'i tiun tor unh-mi^ inlurttMtiim 



























Mo.lt'! *271B 


Section VI 
Table •)-:< 



I'u'ilf' iJ-3. Heitlacoablo Parts tCont’d), 


Description 


•titiTO* ii n ,is- rc rc*.*eo/.soo 
•dtlTC* 1»T« It ,Hk DC tcuigtsat 
»(itiTc» no s* .is- rc tc»«oq/«ioo 
• dtiTDi si n .it* re tomoo/.soo 
• tmrc> ii st ,is» re re--«oo/*soo 

•r»tire« i,.« si .is- re tc»-«oo/*7oo 
» dtirc» too st ,)t» re Te»<oo/»ioo 
miner too st ,is- rc Te--ioo/*sao 
■eatire* s.t st ,is- re tc—* oo/*soo 
■ dtlTC* 5,t St ,i)H rc TC*.*00/«S00 

■eitifor too si .is* re Te>.*oo/*soo 
■eitiTo* 11 st 'e rt».«oo/»soo 
muro* to* it .lit- r K*o..|oo 
•tstarei i,n« it ,tis- r re-c*.ioo 
'Mli'oi no |t .til 11 r Te<o.»too 

• dtlTOI 11,1 It , IIS" r ItitxtOO 
•dtiTo* a.IS- tt .ns- r reio.-too 
•dliTc» ii,i tt ,tii- r ?e-o«-ioo 
•dliTci tor it ,iis» r tc-o.-ioo 
mine* n it ,is» re tc*-*oo/*ioo 

• dire* i.i* st .is- re Te-.»co/*7co 
mure* >1 it ,is- re tc*.*oo/.soo 
"{• liter 1 .|Sk It .III- r TC-O.-LOO 
•dtiTd too tt ,tis- r re*o»»tco 
•dtitoi >,s« It .is- re re--*oo/*roo 

IdllTOI lr S| ,13- re TC*-«00/*Tgc 

•driTci a,is- tt ,ns- r re-o.-ioo 
•diitei ns it ,ns- r tc«o**ioo 
* dt»»e» »,»« st .is- re re».«oo/»>oo 
•inner t,s» st .is- re tc--*oo/*too 

•IllltOI tOO St ,1S- »C TC».*00/*SOO 

• diner •,), st »is- re Te--*oo/.roo 

• dtitei i,« st ,is- re rc-.«oo/*Too 
nitirot s.n- u ,ns- r ic-e.-too 

• nriTcr i- it ,ns- r re-o*-toc 

• es itoi s.n- u ,ns« r ic-o.-ico 
"dtlTC* 1,5- St ,|S- re TC-.rOs/.lOO 
miner it- st ,is- re re-.ioo/*ioo 
»ddte» «« st ,is- re re-.*oo/*ioe 
miner ii* st ,is- re TC--ioo/.ioo 

mine* ji* st ,is- re Te--«oo/*so« 
•dtitei to st ,is- re re—*oo/.soo 
'inner n* jt ,n. re re-—oo/.ioo 
•dlim si* st ,is- re tc-.*oo/ooo 
• dSiro* ttsr u ,|is- r tc-o.-ioo 

■dtitoi io« it ,ns- r tc-o—ico 
mino* s,i« st .is- re tc».<.oo/*7oo 
idlitei l*« St ,13- re tc--*oo/»ioo 
• dtiroi to* s* ,is- re Tc--m/»7oo 
•dJITCl 10 * SI ,13- re TC*.*001*700 

'diirci s.t* st .is- re Te*-ioo/*7oo 


TMSireMI»(TD"||]l|) HIM 
T*iMrci-(*(rc*iiJsi) nut 


<i i errm csicutr itir 
re tone it>w 

eir«ctre*-rro i,?u'..iot toyoc r* 
Cirteiro*-r*o i.itr.-tot icvoe r* 
cinctTC*.r»o i,iir..tot iovoc rt 
Cdietroi.v ri-i.ct* s.s-tur isov 
CirniTc*.rio tirr ..st soovoe ei* o.-so 

cir«c -r o.ot ur st sovoe- 
etrici>si-*ro trgrr „n novee -ic* 

etrnirom t»-r.cd ■ ••, i 


• t! < • 



Mfr Part Number 


euiOi 

et.t/i-ro-tooi-r 

e«*i/i-to-itn-r 

e,.t/l.To.m*.. 

OTS7-OHO 
c«-l!i*ro-!iii-r 
Ci.l/i.to.ntt.r 
c«.i/I.To.tool.r 

eisiei 

cssm 

esiloi 

ci.i/i.To-nft.r 

c *.wi.To-toi.r 

cit’d 

CBIOIS 

c*../i-To.iiii-r 
c«-i/0-7o-iiS»-r 
CIl’ll 
cassis 

Cltots 

tom 

CHUT 

er.i/i.To.siu-r 
e<*t/i-To-ieei-r 

et.t/i*ro>siii.r 

eitsis 

tuns 

emu 

dim 

cims 

CI100S 

casts* 

cum 

et.i/i.ro.itsi.r 

Ci.|/a.Tc-|ggl.r 

cistis 

CIl’ll 

eitois 

enois 


*100.0111 

OlOO-Odl 


Oltri-7711* 

0U7|-»7lt« 

tiootiit’oioit 
IBODIIIkoOlOll 
IIODIISISOIOII 
icon s,s/|irr mo 
0110*111* 

ono-iirt 

c-tinnjoioo-m* 

1001* ' •• , I V 


Si'i* iiitniiliii tiurt i.j thi> .■••'ti.m t.*r onli-rmu lulotiii.itixn 


0-17 














h’OL'tltll* /I 

Whin u-:i 


Modol -127m 


Roforonoo 

Dmlonntlon 


HP Part 
ISIumlwc 


tei 


*0 •»«ll 
46 .OOll 
40 .COM 
it -com 
toi.om 


ino.eio) 

1*13-910} 

iMiitt)* 

IliM -Hi-1.0 
li‘M •D')l > 
IMil-m-M 

titi.ooio 


\\\mt 

liiM-ui'- -i 

IMMOlt 


Dtll.tttS 

oth.cois 

07l|.00|» 

oiii-oori 

dti.iiii 

OMl-IOII 

IIM- I - ll!. 

llll'Htt 

otit>o«ii 

oMT.MIt 

OlJ.OIlC 

noo.nii 

DMl-lllf 

oiii.ooti 

DIIMill 
HIM II 
tllMIII 
otM-im 

in i- -. in, ■ 

on).lots 
oii).n*s 

Oil).lilt 
Oil).Tilt 

tllMlli 

07t7.ea>t 

erir-Oaii 

oiii.tm 

Ottl-lill 

0l||>ll|l 

OTIT-ClU 

ill !• i • ll*,' *. 

0*1).SIM 
0*11-5 III 

O*l)>|0|) 

OtD.IOIS 

t]i ;• i. Ill,'-’ 

(llM)U 



Ttilili- H-!l, Uii|i|iu-Mil)|i) Ptlt’lh ic’tini’»!)► 


Dosorlptlon 


t)*)t rcr.rtfi kiM.jot mfit t) 
it tE*-mo [up **»i fivpt tt* 

i,';' I -«v 


ICCMP** »|Ct *00* HOMO Bp.lt 
icEE.pm i*tr * 00 y rio*-* 6c.ft 
[Ool.r** mt *eov 710*1 co.it 
[Opt. tat net «00y Mo*-* po. It 
icoi.is* toy tt cc. i id*!* 5c*»,o 


,i»* it te*.«co/.ioo 


•titirca loo t* i* *o rco.-ioc 
•Eiiito* t,ii* it ,ns« r rc*o».|oc 
•{line* i,n* it -tii<* r rc*o.-ioo 
•Mim* 5,i* st ,ti* *c re*.too/.too 
•MliTC* ,[» tt i» i. rc*o..to 

■Mitre* ,it it t* *. rc*o..to 
■Mine* loo it ,t* * rc*o.»ioo 

‘l ■ I ■ in* i> ■ 1 » 11 !i - :. . p 

■Miitct t,i* tt ,ts* re re*.»oo/*roo 
•Mlito* t,i» it ,te* re re*.*oo/*7oo 

•Mtiro* io* it , 11 . re re**<oo/.7oo 
■nitre* l* tt ,it. re re*.«oo/.roe 

M 1 !' *it -• . . ' » I, ! ( . . -,’i 

•Mitre* *>o it ,lt. re rc*.*oo/.*c« 
-in i|t< rc.t/Tt>.tt.r*e 


Mfr Port Numbor 


«**•*." i*,|* ** u«»r .».,** Tt..,o*.* 

cot.is* [Kim i,iv It Ce.l rD»,«* 

001.Mr M,ry it 0D.T re*,*. rc*«,o7il 
eot.ltr i,[tv tt dd*t rc*,** re*, om 


\\m& 

fiicct.lt* iStfi i.pv it te.r rfi*,** 

0 cot.Ml M.rv it 00*7 PC*,*. TM.,07lk 
OICCMM* i.ttV tt D 0 »l PC*,** 7{i.;om 

it T*i er »** ro.tt 
» 7*i c* m ro.tt 

litMliro* sri, iMott# tt rc.|t *c»|. 

IDS'. I' In* MA II 

I*/),' I' t lili M .A III*; 1', ■ t tl . 1-1 III- ) , 

rptMIlto* trt it 

tMtilitc* nr it *d*ioo‘-» rt*ito'-*t 

rriMtirc* rs* it * 0 * 100 *. rr*t|g**t 
r»*Miirc* pm IkMc*» i| ro.tt rc**oo*. 
rttti ire* ms it 

rrtsitirc* it* n»*o«* 11 rc*>t rfiaioo** 
raiKiitro* srt n 

t*»t|lirc» in 11 

■Mftrc* mo it , 11 * rc rca.aoo/.ooo 
•M ire* [to It ,11. PC Tta.»00/.*00 
■m lie* i,i« it , 1 * tt re*o.i*7 
*11 iro* ,i* tt t* *c reap .>100 
•Mine* t,t* it {. **o reap..too 

rritiro* i|) M ). *. reap..to 
■mtito* i,i* n , 11 . rc rt*.too/»7eo 
•Mine* to* it ,ii* rc rea.*oo/.7oo 

M ■ I- till. )> - .. 1 u 11 Jl ■ . ll t 

•Mliro* r,|t« 11 , 111 * r re*o*.|oo 

P(i|i!o* 1.II* It .111* r re*o..ieo 
■el ite* i*i it , 111 * * rc*o..too 
•Mine* l* It ,[11* * te*o..|oo 
•Mlirc*, vt* C|*“tr 1* tot on t/i* 
•Mliro* l,t* 11 , 111 * * rc*o»loo 

•Mliro* ,ll ft )* r* re*o».to 
•(Hire* l.l* tt , 11 * n rc*.*oo/.reo 
•Inc Mr pi* r* 6.* 0 .tit i/i* 
p[r*e *tr pm r« c.» o,m t/i. 

• Mitre* >,t* it ,M* rc rc*.*oo/»Too 

M * | ' NU 1 I * „ , • a ft f ( • . i-'- ? i . t ■ 

•Mitre* l* tt ,M» rc tt*.*oo/»too 
•Mine* no* st ,it* pc rc*.loo/.too 
*tiEire* 1 , 1 * st ,it* *c re*.aee/.toe 
•MtiTc* ?,t« tt ,it* *c re*.*oo/.too 



Silllfl 


ini.ioio 

oust 

OIMI 1NM0M 



III >0011 
07l[«00[| 

Olll.OOli 

ciilM 

MlOII 

t tin ; 1 

(i.|/i.ro.rM|.p 

ct. I/I.T0>sift.* 
C*. /I.IO.II *«p 
e».|/*.ro«iooi.p 
iiop.iiu 
el.l/i.re.mi.p 

Olll.OIII 

cum 

eiti.iin 

01*1.1111 

cimi 


0)10.001* 
c*. /i.io.iiti.p 
ei.i/i.ro>titE.p 
emu 

0111 .lilt 

0111*1111 

OTIt.OMI 


1101 .out 



o*i7i.trioi 

O*IP[.«VI0l 

0150-011| 
0110.Pl|0 
olio.1107 
0M0.II0* 
olio.Pill 


OICUWTC* Ml* 

*t tc»*e hh> 

c»**tiro*.p«p . 1 up . 10 .lot sovpe te* 
ctPteiro*>pkO .ppr* .*st toovoc »tc* 
t»**t|to».p»o *r*r ..tt ioovoc “It* 
ctricir i*.r*o no** »st toovot .te* 
c**tciu*.r»c ,iu* »ic.*et tovec cm 


iimo on7|.77iei 
iDio oiiri'iTici 

11*00 otio.om 
n*io ono.iiio 
11*10 0110.1)07 
11*10 oito.mi 
moo oiio.ont 
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Table 6-3. lie;)lacoab|i> Parts 'Coat'd). 


Reference 

Designation 

HP Part 
Number 

Qty 

Description 

Mfr 

Code 

Mfr Part Number 

aiicii 

oi*e-o*i* 


c*neiTo*.i«o oonr ♦•)* ioovoe »te* 

11*10 

01*0.e*|* 

Mien 

cl*o-#*)n 


c»n»eiTo»-i«o mom ..si ioovoe ne* 

11*10 

01*0.11)0 

Midi 

ono.iiti 


ClMCITOIMIO 11*7 ».|l ioovoe cm 0«.|0 

(1*10 

01*0.11*1 

Alien 

#l*o.i)e? 


CiMeiTon.no *7*7 ».!■ ioovoe nc* 

(1110 

01*0.1)07 

Mien 

01*0.1051 


CA?*eiTo*.no ,oiu7 no.lot ioovoe ro 

nolo 

oiie.Mii 

Mi'll 

01*0.1011 


ciMciion.no ,oiuv .icto* ioovoe cm 

lino 

CIIO.IOIS 

A|ICI» 

01*0.01*7 


CA7«etTon.7to i,ii7 ..ioi tovoe r* 

UK* 

iicotinnieii 

MlCl) 

0t(0.0|*7 


CAMCtTon.no |,1U7..|0I I0V0C TA 

mi* 

ilODlltMOIOAI 

*1IC1» 

01*0.101) 


ei7AetTon.no ,on>7 .so.toi ioovoe cm 

lino 

01*0.101) 

Micir 

01*0.DOS 

1 

CA7AetTon.no )»i7 ..it joovee mica 

lino 

0110*1)61 


nil ■: ■., 4? 


CA7ACtT0n.no . ..,1177 SOOVDC C(* 

nno 

• ♦ ■ w 

*IICI* 

01*0.10)) 


CA7Action.no ,oiv7 .so.toi toovoe cm 

lino 

61*6.160) 

‘IICIO 

01*0.10)) 


CA7ACtton.no ,oiun .(o.ioi ioovoe cm 

lino 

01*0.1611 

Alien 

oHo.io)) 


CA7Aetios.no ,oiui . 10.101 toevoc cm 

lino 

01*6.10(1 

micji 

01*0.10)) 


CAMction.no ,oius .(o.ioi ioovoe cm 

lino 

01*0.161) 

Mien 

01*0.10)) 


CA7ACtTon.no ,01U7 t(O.lO) lOOvOC Cl* 

nno 

01*6.I0S) 

AllCH 

01*0.DOS 


CA7ActT0n.no 1*77 ..)» ioovoe 1ICA 

nno 

one.not 

MICJ) 

0110.01*7 


CA*ACIT0».r»0 1,1U7..|0) IOVOC TA 

Him 

1)0011(1001011 

MICH 

01(0.01*7 


CA7ActTon.no I.iummoi iovoc ta 

IIIS* 

1)0011)7*010*1 

MIC*l 

1*01.1011 

1 

OtOOKK* n.S*V n 00*7 70*,s* TC»*.0D) 

lino 

1061.1611 

Midi 

|*0f001) 


0)001.6(1 n? )00V IOO“A 00*7 

nno 

lioineii 

AllC*l 

1*01.001) 


oiooc.cn sns ioov icon 00.7 

lino 

looi.oon 

AllC»« 

1*01.001) 


0)00(.C(1 7(7 IOOV 100** 00.7 

lino 

1061.601) 

MtCM 

1*01.001) 


0)001. CCS 777 IOOV 10C1A co.7 

lino 

tooucon 

‘IICM 

1*01.001) 


otcot.em 7*7 ioov ioo“* 00.7 

lino 

Hot.0011 

aiickt 

i«oi.cod 


0)001.0(1 7*7 IOOV loo** 00»T 

II 40 

toot.oon 

Alldl 

1*01-001) 


0|C0(.6|1 7*7 IOOV (DOHA 00.7 

nno 

nowcell 

AllCnl 

i*oi.ooi) 


OtCCC.CIN 7*7 IOOV 100MA 00.7 

nno 

1001*001) 

*iie«io 

0111-010) 

1 

M'ACITC*, VOlMtl *(0UATC* 

nno 

mi.oioi 

MIC*|| 

out. 010 * 

1 


nno 

0)11.010* 

Aticnu 

oiii-oio) 


CASACtTon. VClTACC *[6ll*TC* 

nno 

0111.0101 

Alicni) 

1*01-00(0 


OlODl*l1tTCH16 >0V (01* HI 0D.)| 

inn 

1001.00*0 

A|icn|i 

SOSO.)#)* 



nno 

leio.ioio 

*tit»i) 

50SO.)0>* 



nno 

(010.16)0 

Atm 

11)0.01)7 


Coiacctc***' s** - ft Jo.#"* 

11*10 

1110.61(7 

*tl«l 

o**o. on* 


It’.U 

nno 

0*00.01)0 

A|l«l 

0 ** 0 . on* 


• IlAV, MIC 

nno 

0(00.011) 

AIK) 

0**0.01)* 


ItlAV, AMD 

nno 

0*00.011* 

All** 

o**o-on* 


• (LAV, U(D 

11*10 

o*oo.oi)* 

Aim 

*100-1*** 

t 

COtl*MO SlOl’H )1 6**0 ,l*0«,**10.10* 

11*10 

*|00>t«*« 

Mill 

*1*0.011* 


COtl.*LO HOl'h It «•*( . (007,IjIlS.ICM 

into 

01*6.011* 

A | ID 

*l«0*0|l« 


COtL.VlO HOUH |l 6*1) ,|l)0t,)7H6.10i 

nno 

01*0*0111 

‘III* 

•1*0.011* 

t 

COtl.llD lOUi |o| si)) ,1))D7,)7K6.1C1 

into 

*1*0.011* 

A11D 

*1*0.Oil* 


COtl.nO 1100" H 0*1) ,1)107,1711.6.101 

nno 

01*0.0110 

*|H| 

’> 


TlllltITCn 17V It 



MICI 

\ :*vi 


TiaMIITO* 17V St 



A|]C) 

l .‘a : 


TnAlltirO* 171 It 



A|1C* 

t ;■•>'*• : 


TlAvilt10* 17v IS 



Atl» 

i--.r.M 


TlAvltlTon 17v It 



A|IS» 



TiAviIiTC* V7V It 



A110? 

.*,4 


inivitiro* v*v it 



*115* 



TnvitiTO* i7v it 



*ne? 

i 


tll1l|ITI)l 1*V I) 



*1161# 

V'\ -5 


TnAvitlTO* 17V It 



‘lien 

l.' : 


77AVII7T07 17V 1) 



‘lien 



T7A1IIIT07 17V || 



Alien 

I;/,*-().■■>! 


T7A1IIIIC7 17V It 



MK) 

0»*(.)t)) 


•lltlTO* •,(** It ,11)1 7 TC*O..IOO 

in** 

C*.|/I.T6.***|.| 

*ll“l 

0t().I*|) 


*1111707 l,Ai )l ,]|i 76 T6n.*00n700 

Mill 

enn) 

*ll») 

O'Sl.lOI) 


• tltlTCt 17 It ,1)1 7C TC'.IOO/.IOO 

Mill 

CI10II 

All** 

0*S)-)OC) 

) 

imtlTCI 10 St .111 7C 7C*.«00/.|00 

oini 

ciioei 

Ml«l 

0*11.110) 


7(ltlTC* )l )t ,1)1 1C TC'lOO/.SOO 

Milt 

Cllld 

Ml«* 

0*0.*71) 


•(IIIT07 *,7« It ,!H 7C TC».n0O/»70e 

Olltl 

Cl»ri1 

*11*7 

OkMilll} 

) 

•mtito* i.i'i it , 11)1 r re*o*.ioo 

III** 

C*.I/A. TO* 11*1*7 

Mins 

1100.1)7* 

1 

■lltlTCn.Tii* 100 101 C IIDt.lDj 1*7*1 

10*11 

(7)07)61 

Ml** 

07)7-0**1 


nmtnon ioi it ,ii)i r Tc*o.-ioo 

nn* 

Cl*1/6*76*1061.7 

»II"I# 

0**1.))*0 

1 

•mtiTO* is,*i is ,iin r 7c*o*.ioo 

inn 

d.i/l.TO.>1.1.7 

»|!«ll 

o»«s.n*i 


»'|?|0 “(7 7L1 »),|7 OH o.l) t/l. 

nno 

OtM.IIOI 

‘ll'll 

1100.)))• 


7(111707.7*17 lot tot C ItCt.AO) 1.7*1 

nno 

1100.1)1* 

»l»ll* 

07)7-0*** 

1 

•(IIITO* 11,Li tt .11)1 7 TCiO.-tOO 

nn* 

ei.i/i.ro.nti.7 

»ll»I* 

0 *«s.ll*> 

I 

1)770 *1 10,1 OH 0.1)1 )1 

nno 

OIOI.IH) 

All*|9* 

0MMU0 

1 

*[1)1107 )*» |t ,11)1 7 Te*0*-[QO 

inn 

C*.1/7.70*10*1.7 

Ml'l* 

1100 *1)10 


7(1)1107.77*7 )o l«t c l|D(*tOl |.T71 

loni 

(Tioiieo 

*11*17 

0**0.)*)) 

1 

•(ItITCt 11,7 tt ,11)1 7 TC*0.-IOO 

am 

71(61.1/1.TO.(7*7.7 

Minis 

1100.ID* 


7(7)1707, VI* C(*i(T to* tOt 111 1/11 

nno 

1100.Ill* 

*ll«l** 

0»*s.)l)l 

1 

■lltlTC* l,«ll tt ,1111 7 TC10..I60 

in** 

Cl.t/I.T).|II|.7 

*n»ie 

0 »«s.lt«l 

l 

1)710 *IT 7L1 |07*l 01“ 0,1) l/H 

11*10 

61*1.1101 


I 

Si*»» mirmhu thm to itu% Mrtmn rot ortlotm^ Inlonn.itMu 


C-18 



Mtido) -1271 U 


h’ot'llnn VI 
U-!| 


Reference 

Doslnnntion 


HP Port 
Number 





0 46.OUT 

Oilt-OlT* 

tt tmi 

[ioI.?!m 

i-tiu-iimi 
l-ll't.' lilt. 

MOO.iM* 
4 40.0UO 
4|*0»0I |0 

mm 

IMV4.IIHV4 

Ill>»4.0tt-i4 

IMMOIO 

jmj.ooio 

IhM.iSIsM 

t **1.0010 

0M .I'lt 
0441.14)1 

miiioii 
ctn.toil 

tui.Tin 

oMT.ono 

tMl.ttl) 

1100.1740 

ettMoii 

tMI.DII 

omt.oioo 

etti.tm 

04*1.111* 
0*11.111* 
0*0. Ill* 
mi-mi 
oo.mi 

0*0.101 

*100.000 

o«io.oio 

1100.011* 


otm.jooj 

ouTi.itiot 

Stif:SIU 

01*0.0117 
0 *0.0)17 
01*0.0111 

oiio.o hi 
01 * 0.0 *7 

0 111.ok 0* 
01 * 0 . 01 ** 
0 * 0.00 

01*0.114* 

01*0-0111 

01*0.0117 

01 * 0.0111 

III. I I*.I • 

01 * 0 . 0 ** 

01 * 0 . 0)11 

0 ) 10.001 

0110 . 00 ) 

ooo.tm 


Tnl>l» i».», Uit|)lm!«iiii|i) PtniH (tNmtM), 


Description 


:i!| istfs si: 

eme toi.nB nor *«o-ie* iovoe tm 
tmcioMio or t.ioi iivoe ci» 
cmtITOl.no lOUli.Ol leVDC 71 


tmcmiiMD or mot iivoe ci* 
ElhtllOMIC |00»»>|01 leVDC 71 

(mH'onrtS 1 oo7**!oi !dvcc 5!' 

DIOOI.IM 4.41V II DO.7 rO»,4* 70*0111 
OlCp|.|M 4.04V U DO*7 ) 0 ')III 70*>om 

tlmil-M my ni|iA lo‘, (io-; 

Hl<im>r,| my MIMA in-, tin-/ 


C0!OCHD*t 100 0* 101 

CO L-KLD lOOUH It Olio ,11101,17ILI.V0* 

CoioMOD 1000* |t «*|0 ,|I1D*,17104.VO* 




imvimtc* j.rtr v.tnv o.*cct it 
tMVIlltO* OKI It 70*100** rT*l»OW*| 

Tnvijito* son o 

TMVlilTC* MV I 

TUKlIoro* *M It lD<mi| 77»IUMN| 

TMVItllO* 111 It *0*100*1 7T*|I0**1 

TllSItllO* MV ll 

rotvijiie* mv it 

THNitllO* MV I 

TMVItltC* IV* ll 10*100** 17«)|0*H1 

*1*1170* to* «l ,11* rc TC*.*00/.I00 
*10)170* 170 It .11* *C 7C*.«00/M00 
*111170* II* II .11* *0 7C*»*00/»*00 
IIIII7C* 110 II .11* K 7C*.»C0/*»00 

*111170* i* it th* *t TC*.too/*m 

*111170* 7.1* It .11* *c 7c*.*00/*l00 
*111170* 7.1* It .111* * Tt>0»>|00 
*141470* I.IU It .III* 7 70*0*.I0O 
•|S||70*.7I** I* It ** ItDt.lD) |.r*V 
•14)170* 10* It .11* *C 7C»>*007*700 

*ii|m» joo ( it ({ n ? _*c 7c».*eo/»ioo 


*14)470* t.ll* |i ,111* 7 re*0*.|00 
*1*1*70* i* it .lit* * rckOfioe 
*111170* 4,41* It ,tll* 7 70*0*.ICO 
*111170* *.7< It ,ii* rc rc*.*oo/*7oe 

IrltlTO* 1,1* It ,11* 7C tC*.*007*700 

• |l 170* jj» II ,{|* 7C 70.1007*100 

• II ITG* ll* II ,11* PC TO.*007*100 




Mir Pert Numhor 




*o 

(o’oiltoieii 


lil'l flooiSl'nnit 

14*40 lilt.III! 

14440 I0I.1IM 

4M) i'ilii.iiilli 



... 


11*11 !IOO»OIH 

line « 40.0110 

IIIIO 41*0.0410 

its!' mu 

IIIIO IIII.OOIO 

MHO 1141.0010 


*H ito it* n ,ii* rc 7e*.*oo7*ioo 
■10)ITO* 11* I* ,11* rc TC*.* 007**00 

*111170 it* it ,ii* rc rc*.*e07*ioo 

i- 7*iviro**t*iruvii 

1 C*7I7IL.CU1I7| Ml,MO **t *.*0 *11 7C 

t ICOtT.lTiV t.CCVT *0.4/0 Otr.lLO 


iirtiivci r.»ic ttviiiro* mot 
rc ioi*o MiT 

ctrtciToi.ri-o inn *.it locvee *tc* 
C»r»c 7C7.V 7*.*>Ct* 4.11*7 100V *G«*TS 
CiriCtTO.riO |V7 *.| 0 t HVOC Cl* 
ctnctTO.r»o nr ».ioi moc co 
ciMctTc*.no ,nr no.iot iovoe ct* 

cmetioimo ,jir »to.iot iovoe et* 
cmct7oi.no inn *.it mvcc *te* 
emctTOi.y nn.co o.n tt itiv remo 
emcirc.no ocrr ».|t mvcc *to 
cmenc.no t.orp ,.,n*r ioovoc et* 

emciTor.no t,**r ..,ii*r tooyOc co 
cmctTci.no ,(ur *m.ioi tovoc co 
cmetTonno Eur **iot moc co 
cmctTO.no ,iur *io.iot iovoe co 

CmCITO.V 7l“*«M7V ,I.*,I77 

emetremo i,*n ,.,ii*r looyec ci* 
emetremo ,Eu* tio.iei iovoe et* 
ortetrc*.no >nr .n-ici iovoe ct* 
cmctTo*.no .tu* *oo.m iovoe ci* 
CtnctTO.rtO *,1*7 *.,||77 400Voc ci* 


■Srt- tlllr.-ctmll.ili to till* ... tliitl Inf nril.-flll^ mlt-ini.-Hnn 





nit.ton 


07111 

Ci.l/i.ro.Mot.r 

ci.|/i.rt-<**t>r 

siiitr* 

ototi 

O.I7OT0.III1M 
Cl. Ml.To.Mlo.r 
CI.I/l.TO.IMI.r 
CM7II 


mum 


4100.0110 
0110*01>1 
1100.0114 


0*171.77)07 

0*471.17107 

O“|irtii;p)oo*vic* 
tOMI* *711*7 VOID 
0)40.0117 
OIIO.O 17 

oiio.oin 

0110.till 

C“iirjnmoo*vic* 

1IMI4 V)1M *i*IO 
o“iin»iJoioo»v|c* 
olio.lit} 

0)40.1114 


0 ,10.0111 
0 .40*0117 

oiio.oin 


0110.IIM 
oiio.oin 
oiio.oin 
oiio.oin 

0140* MM 




































Moilei 4V7IU 


Section VI 
Table <5-3 


Table 0-3. Replaceable Parts 'Cout’dJ. 


Reference 

Designation 

HP Part 
Number 

Qty 

Description 

Mfr 

Code 

Mfr Part Number 

*n»n 

1100.1110 

n 

»[0H70*.7*"» 10 20* C 0102.»0J |.T*K 

10101 

2710*100 

mi*ii* 

C410.|a|4 


•emre* iro u ,ui« * re*o..too 

(■III 

C*.|/0.70.|7l4.r 


0**1.11*0 

iAi 

•|7'D "[7 7W“ »,0« C"" o.t* trl" 

20*00 

0440.2140 

»u»ri 

otoi-ion 


• toioro* 1* it .iii. rc TC»-*oo/.7oo 

dill 

colon 

*ll*IS 

0*«).|0I1 


*[*I27C* 1* !« .21* 7C 7C*.tOO/>tOO 

01111 

eitoii 

‘12*2* 

0**|.*>|1 

■vf %£ 

•totoro* •!« t* .lii. re rc»-*oo.'.<oo 

01121 

cum 

»i2»ir 

e**)>«ni 


siiure* »i« i* .2j« rc 7C".*oC7-ioo 

011(1 

Cltlll 

»ii*[7 

etoi-io*! 


* 111120 * loo* i* .iii. rc TCi-ioo/.ooo 

Ollll 

dll*! 

•ti»i* 

0*11.2011 

20 

*201ITC* 20* 1* ,21* ft TC*.*00/»000 

01121 

colon 

M7*I0 

Otli-ICaS 


*117020* too. It ,21* rc 7C*.*002*000 

01121 

C0104! 

MHII 

0*11.2011 


*[|||2C* to* 1* ,21* rc tC*.«C02*C00 

oii:t 

coion 


0*11*2011 


»e*li 2 e* io* i* .*i» rc 7c*.«oo2»too 

01121 

coion 

*|2»ll 

0*01.10*1 


•CIII7C* 100 * 1* . 11 * rc 7C*.1002.too 

01121 

cite*! 


>1*01.2011 


•etiore* 10 * it .ii* re tc*.* 002.000 

01121 

coion 

*12*11 

0**1.2011 


•(171700 20 * 11 , 21 * rc 7C*.*DC2.000 

01121 

coion 

*11*14 

0*01.|0«S 


•(I7I2C* too* II .21* rc rc*.*002.000 
• (line* (0* )l ,!)» rc 7C».* 002 .000 

0| 111 

CIIO'I 

*12*17 

otal.ioii 


Ollll 

colon 

*11*11 

OTir.o**! 


•more* 10 * t* , 121 * r 7c*o>-loo 

2*1*4 

CO»|/l.70.|00!.r 

urn* 

our.o*i 2 


»tonrc» to* 1 * .tin. r 7c*o.-ioo 

2*114 

c*.170»70*1002.7 

*11**0 

ortr.o**! 


•(07020* too* 11 .in* r te*o.»uo 

241*4 

ct'i/i'?o»im*r 

' s.l r ..rr.,/'-*; .♦ 

AUC-tl 

''f 'V-- 

> 

M * tkt r* /'*.»► 1 f *( *• I r,\ 

. •»' u 

At TP 

Tl 


M * f ?''<•' T. *.► ? ( ' r IT 

.EM, 

' t - 1 .?•!-, * II 

»!»■*» 

o’it.o**! 


■[17120* too* It ,121 k r TC"0.*|00 

(•1*4 

C*.|20.70-1001.r 

I|l>n 

00*0.12*1 


•[I7020* 20,1* |l ,|2l« r 7C*0«.|QQ 

2*1*4 

c*.I/O.70*1(12.r 

412*41* 

OMT.OMo 


•[lino* oil n ,iij« r 7c*o.-ioo 

2*114 

c*.i7i.ro.|ii*.»' 

*11*** 

0**0.l*»i 


•(line* 21 I i* .iiln r ic" 0 ..too 

Hill 

Cl.17*.to.111*.r 

‘ 12*47 

0*01.2*21 


•[line* 2,*« 1* ,|1" rc 7C*.*002.too 

Ollll 

C0|4|l 

»w**t 

0*01.1101 


•[lino* 11 11 ,ii" rc 7e«.*oo2.ioo 

Ollll 

elites 

*n»«t 

OtllMOO* 


•[17110* 10 II ,21" rc 1C*-*002*100 

Ollll 

cum 

*11*10 

0*01.11(1 


*[17170* l |0 1 * , 21 " rc lc*.*002»400 

Ollll 

conn 

*i 2 *n 

0*01.*231 


*[02170* a,7* I* ,|I" rc ld.tOO2.70O 

Ollll 

CUTIS 

*ii"n 

0?1T.D**S 


*[17120* too* It , 121 " * 7C"0..|00 

2*1*4 

Ct.170.70.iconr 

»u»ii 

OTlT.0»l* 


• [OHIO* I,It* 11 ,111" r 7C*0».|00 
■’[Olll'l* sit II , 121 " r 7c*0..l00 

(1144 

C4.|/I.l0.||tt.7 

*n*i» 

OT1T.O*|* 


2*144 

ei.t/i.7e.su*.r 

MMJ5 

04*0.12*1 


*101070* 20,1* It ,121" * 7C*0.»100 

f-r :■ v© .» f f .;*•.» v '•-i'*!' 

24144 

.’ ** It 

e«»i/i»ro«2dtt»r 

;* i r 

; 

r ji j.< 


t. * J l *i f. !■•[ r 1 .1.’M* f V ■'' • .I'T 

ititiroi i»J'* u ah* r TCiOftoo 

2*144 

■I ; •- < • r . » 

Cl.|/I.TC»LUL>' 

*ll*IV 

0117.0*1* 

1 

*[I|I10* It,2* II ,111" r 7C*0.*100 

•nioio* n,»* [t ,i 2 i» * ie*o.*ioo 
•[line* i,s«* it ,121" * 7C*o.-ioo 

2*144 

Ci.t/i.to.llll.r 

»ll»*0 

0**0.11*0 


2*1*4 

C*»170*70.ll*l*r 

‘12*41 

0**0.*«21 


2*1*4 

C*.1/0.70.11*1.' 

*12*42 

0*01.2*21 


• [line* I,« SI ,21" rc 7C". 0002 .700 

Ollll 

002*21 

*11*41 

0*01.1101 


•nine* n n ,n» rc re*.* 002.100 

Ollll 

cnioi 

*11*** 

0**1.1001 


•coioio* 10 n , 2 i» rc rc*.»oo 2.100 

Ollll 

C4I001 

*11**1 

0*01.1021 


•[17170* |» II , 21 * rc 1 C*.*007.400 

Ollll 

conn 

*|I**» 

0*01.*721 


■nine* *,7* I* , 21 " rc 1C".*007«700 

Ollll 

Claris 

*ll»l 
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Section vi 
Table G-3 


Model 127111 


Reference 

Designation 


*110*11 

«IIC*I> 

*»1C*11 


HP Part 
Number 


1*02.006* 
MlO-OOt* 
1*02-0012 

«uo.cm 

*1*0.012* 


ino(iK 

oitl.ioit 

0**1-1015 

tMl.lUl 

Clll-Htl 

IHMIit 

goi.iou 

nci.1025 

0*01.1*15 

eiiHtiS 

ottl.too 

Clll.lllj 

eio.rro 

0*O>1021 

06*1.6*25 

0 * 0.100 

o*o.>ro 

0*01-1*15 

oto-toes 

0*0.100 

OMT-OOl 

0*0*100 

otoi-oo 

0*0-270 

c*o.«*o 

cto.too 

CIO-1075 
0*0-020 
0*0-750 5 
0*0-200 

1*10.007* 

1*20-0*7 

I*t0.|l*a 

Hio-oon 

1*20.1202 

1*10.0171 

1*10-11*7 

1210-1O7 

1*10.1112 

1*20.1202 

1*20-0077 

1*10.0*1 


0*171.2*52* 

0>27|.**52» 

01*0-1715 
01*0-021* 
01*0-1171 
01*0.1205 
01*0-15*1 

01*0.2075 

0110.02*1 

01*0.02*1 

01*0.01*5 

1*01.00*0 

l*to-ooi» 

i*to.oou 



Table 0-3. Replaceable Parts (Coin'd), 


Description 


OlCCl*25* *.I*V 51 00*7 *0*,*» 7C*.,OI2t 
0(002-52 *0V *0*1 III CC.7 

ClCCt-IS* i,6*V it 00-7 *c*,i* TC*.,00«t 

Co It.*00 2201. it Ci*5 ,15507,175(0*50* 
COIL.*L0 lion* it ( 1*5 ,15507,J75LO.50" 

T**MtlTC« MS M 
r*IMtlT0* 5*5 It 
7»*5III7C* 5*5 It 
76*5*2*70* 5*5 It 
(■*51(1707 Ms || 

(•isitirc* 5*s it 
T»*slllt0» 5*5 1) 

7»*5I2»7C» 5*5 It 
Tl*5ltlT0* 5*5 It 

7*1511 070* 5*5 l| TO.}* *0*15 ■(■100 u *t 

■eltITO* 10* 5t ,25* *C TC*.«C«/»70O 
*111*70* 10* St ,25. *C 7C*.*00/»700 
•111070* 171* It .115. 7 tC* 0,«|00 
*111*70* 7*0 It ,ll> 70 7C*-«00/**00 
•HII70* 1,1* It ,25. *0 70*.*00/.7oo 

*211170* |* It ,25. *0 7C*.«00/.*00 
•2III7C* 1* It ,25. *0 7C*.*00/.*00 
•(11170* MO 51 ,15. 70 7C*.*00/.»ee 
*111170* 1* 51 ,25. *C 7C*.*00/**00 
*111170* |* it ,15. *( 7C*.600/.100 

*112170* 1* 51 ,2|. *C 7C*-*00/.*00 
*211570* 270 It .!*. *C 7C*-*00/»*00 
■(12570* t* It ,25. *C 70*.600/.100 
*2*1170* 6.1* it ,25. *C 7(..»00/*>00 
•IttlTC* 1* it ,25. *0 7(6.600/.*00 

*1111706 670 it ,25» 7( 7(6.600/.*00 
*2*2*70* MO it ,25. rt 7(..*00/«*00 
*1*2*70* |* it ,tl. *0 7c»..00/,*00 
*2*2170* l« it ,25. *0 TC6-60O/.I00 
*t*2»7C* 10,1* It ,111. 7 70*0..100 

*21(170* |* it ,!!. *C 706-600/,*00 

• 2*2*70* MO it ,25. *0 7C*-*00/.tOO 

• 2III7C* >70 It ,2!. 70 7C*.600/,*00 
*2*2*70* *,** it ,15. *C 7C*.600/*700 

• 212*70* *,*> It ,2!. 70 rC*.600/-700 

*2*2*70* 1* it ,|i. 70 rc*.*oo/»*oo 
•2*2*70* 2,7 51 ,25. 70 rC*.*00/,|00 
*1*2*70* TS U ,25. 70 7C>.*00/.IOO 
*111170* 10* It ,21* 70 70*.*00/.I0O 

20 77 77( J.« *ul( M(ltT/CLt»6 0U»L 
(C 0*72 77 l LI 5150 Onto 1.(56 
tC 0172 77L Lg 50* OHO 2.(5* 

(0 *7* 77l 5150 OWIL 6.(56 
20 0*71 77L LI 5150 T*L ].|5* 

2C 5172 77L . 5150 7*l J.I56 
20 0171 7Tl Ll 5150 OulC 2-25* 

(0 0172 7TL LI 5150 ;ulO (-I56 
If 77 77L LI 0-76*1 *01.1002.7*23 
10 0*72 77L LI 5150 ?*L |.(5* 

2( 77 77L 0.7772 *01.(002.7*10 CL(1* 

(c no oo“*t*i7c* 7 o.m 


*0 101*0 IL15* 

0|71tt*l5|72* C0N7*0L 1**> 
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Cl**C(7C*.7*0 ,t!U7,.|0t JiVOC 71 
C|7|0 *7 0,01 L* it SOVOC. 
Ct**C|70*>7l0 120*7 .-II 100VCC .|C 1 
C|7«0 «V 2200 *7 || 10V0C. 

0*6*0(706.710 ,oa7l7,.|ol J|V0« 71 
ClHC27C*.7«0 i«7..|0l ISvCC 71 
01*10270*.760 IU7..I0I JiVOC 71 
(*610270*.7*0 1000*7 —20t 25CV*C(6“I> 

02002-1.270.250 >0v 50*1 (51 OS-11 
02002.02 60V *0*1 |UI 00-7 
0(002.02 60V *0-1 |UI 00*7 

T*15I|I7C* 5*5 It 


Si ,- mlimliii non io lln> oi lion lor ortlrmni lnl>»in.tlion 






(Vtfr Part Number 


1*01.006* 

Mio.001* 

MOt-OOll 

nee-on* 

*160.012* 


t*5*.066| 

21(015 

0*1015 

(*.i/i.ro.|iii.7 

cunt 

01*275 


CIlTli 

CIMli 

(*1025 

CllOJt 

C*.1/1*70-1011-7 


157*7*5 
157*11005 
|57*LI0I5 
• 576605 
15761*1(5 

*576.105 

1571(1005 

0576LI005 

15761*7*5 

l5T*Ll|C5 

*57*765 

I57I710L 


06|7t.l*U» 

0*171-1611* 

tl0°»6**0>5*2 
150011*1*015*1 
01*0-1>7| 
01*0.2105 
01*0.11*1 

01*0.2075 

15001056*015*2 

iiooieiMojiti 

01*0-01*5 

1*01.00*0 

tno.oou 

1*10.001* 


G-20 
















Motfal Will 


KaulJtm VI 
Tilblo 0-3 



Tubht 0 - 3 , PuriK (Cwu'tl), 


Description 


HIMIll 

t,l).| 0 *t 

0 ttJ.|»l 5 

em.im 


tn* 

TO* SI 

>py 

t«i* 

Tt* si 

toy 

i*t* 

tc*M 

tov 

t.»* 

Tt*>S» 

lev 

i»i* 

*t*>s» 

toy 


cjobi.nm*so ipv ion isi pc.il 
DloDin*m*Sso Sov it*** in do»ii 

orceins* i,nv it cc.r ppi,i* ui^ctn 

CttkiMLC IT0U* |l Oil , l1pt,i«|.0»N0* 

co into itou* it oil tbt tin.so* 
cotimo mu* it cut , m,«*n*sc* 
coftnic trout* it e*ti ,(io»,i«ii.kdi* 

» itoi ok ii 
it tno)*> 

Timm mt*i» 

m 

Tiisitirct sps it 

TlIMflTBI tO It tCilOCO PT»|I 0 »h 1 

titiipit 111*1111 
titiipit tnnni 

titiipit 

TITIIPIT IIIOMI 
tltMIITC* SIS |l 

TltSItlTCI tNt l| PD'> 00 ** PTnipMXI 


TMMIITC) to l| 

TltSItltCt to It 
T»*K| I ITS* tO || 
TOMtltCt to I 
TOM ITC« to It 
TtIMtITO* its || 


tctiieo tniigift 

tctScs***. tr* ipuHi 
tptjcoo tn leuHt 

rbt)ic»i ttiiiOHtt 


iiltitci in |t .Ml PC tCP.I|t/*|eo 
tniiTct ,»* it Jo pc TC*.no/noo 
mute* i it ,il» pc rcmoo/iloo 
tlltlTOt |*,T* It ,||l* P TC* 0*»100 
tcifirot t»,»« it .in* i rc*e*.uo 

tlltlTOt UP* It .III* p TC* 0 ».U 0 
ttltlTCt III |t ,itti p TC* 0 ,.|DO 

■iitirot t,p* it .no p rc>o*>iop 

tlltlTOt l.ft |( .{ti PC TCt.tCC/*T|0 
tlltlTO* II It tilt PC 1l»»«pg/»lpo 

tlltlTOt II.Tt It lilt t ICO*.tog 
tlltlTOt },lit It !||l* P TC* 0 *.| 0 O 
• II ITCt |H It , 11 X PC TC*>l| 0 /*IPe 
»lltlTpl lit It ,||t pr TCl«tP 0 /«lD 0 
t|ltlTCP 100 * It ,||t PC K*>*IP/,lgo 

ttltlTCt |* It , 11 * PC TCl'tOO/MOO 

teiMTOi ok it ,iii* p u*o*.|oo 


tCltlTOI OK It .III* P tc»p *»00 
ttltlTO* 1 , 11 * It , 111 * P TC* 0 »*IC 0 

•titirc» »,ij« it .in* p tc*o».oo 
tlltlTOt, yil CtttfT I* tot Lit I/I* 

tlltlTOt too* it ,it* pc ict*too/«lep 
tiitiTct too* it ,m* pc rc«MOo/piop 

ttltlTCt OO* It ,|l* tC TO. 100 /.tOO 

•iitirc* too* it ,n* re tc*>ioo/*ioo 

tlltlTOt *t,*« |t ,||l* P TOO*.IOC 

tlltlTOt 11 , 1 * It , 111 * P too*.IOC 
ttltlTCt 11 , 1 * |l ,||l* P TOO.-OO 
t|ltlT 0 l»TI“l tOOK Ot C llOtnpJ t»Tt* 
»|l|ITCt OO It ,||* PC TC*>« 00 /*I 00 
*tltlTC* 1 , 1 * It , 11 * PC tO*tCO/*TOO 


to ttitiTo* it it ,ti* pc ro.too/tioo 
tlltlTOt too* It , 11 * PC tCt.llO/*IOI 
tpItlTct |«* tt ,h* PC TO.ICI/*lll 
tlltlTOt ||K tt ,||* PC TO.< 0 l/*lll 
ttltlTCt !<• tt ,!t* PC ICl*t|l/*IOI 


Mr> 

Codu 


Mfr P. <■ ‘'umber 


umtTOt.po ,|uP »le,tot yoyBt tit 

lit: (pit;! jjl I t: Si ike Ill 

ettte Tbt.PtB ,itr ,io,ili iotdc ti* 
C*p,c TC-.PO ;|uP tldill loycc til 

:ISE M IKES si: 

Otopinst i,iiy tt pen ppt,t* ret*.ton 
Ptoot b|p>r i,piv ti bon ppiji* rctt.bm 
bicpt.i*mnn toy fin mi co.it 
6 coin* u* ss joy ion in cc.it 
ctop|.i*|Tc*[si toy ion in pent 



Si »* mlnnlm thHi tn this mvIMii fur mikmit: inluim.iihm 
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MoJnl I271B 


fcV>ctlou J I 


Tublr 0-3. liptiliimihlp Paris (Cotil’tl). 


Reference 

Designation 

HP Part 
Number 

Qty 

Description 

Mfr 

Code 

Mfr Pert Number 

M«tl 

cur.cm 

l 

*f ft 1 stc* U,l« u , 121 * i ic*o*»ioo 

tdCl 

Hfictll.rc. 11 ) 2.1 

ll*»2 

cumin 


tflliico 1(6 n , lip. 1C TCO.‘0C/»tC0 

01121 

Clltll 

H*»J 

CtlMM! 


• ntm* no ;t ,n* *c rc>.( 0 o/.«oo 

01111 

cum 

MBM 

Cdt-IOTl 


•rune* in it ,n, ic tc>.i>oo/,too 

01111 

CtlOll 

»ll»l 

cumm 


Offttlico 1,1* it ,11* 1C TCo**C0/*100 

Oltlt 

C62TI1 

ll«*» 

oiem’li 


*riure» >,*« it ,n* ic tc«.(oei»*oo 

01111 

eu*»i 

Miftt 

cumin 


OflttlCO 1*0 It ,11* ic tco.ooo/.ioo 

otllt 

CIITli 

Maul 

Ido.ud 


ic cm in it me cu‘o i.ii* 

012(1 

itTuioet 

*1*u» 

Hio-tici 


tc cm *»L tl S*SC Tit MM 

Olid 

ItTOtUOt 

Ill'll 

mould 


1C Ct*( Tit tt MIC Cult |.|iil 

end 

itutioet 

* l»Ufl 

IdO-ltd 


tc c*tc nt ts me eu*o ihm 

012(1 

itntUot 

M<ui 

|C|C.1202 


tc StTl Tit tt mo lit J.t5* 

012(1 

isntuot 

*t»Ui 

IUC.0C11 

* 

tc CMi lit CtCC liM>*0 ICI.COCC.TOtS 

012d 

INTK90AN 

»t*ul 

iiic.ccn 


IC CSTt Tit CECD mt-IO 10i.lCCI.TOtC 

011(1 

ItTKOIt 

IfUllt 

itio.oon 

1 

tc ii ttl j«" *uttt tttt* eu»t 

Olid 

ItTOMt 

Iiau9 

mc.tioi 


tc CUE Tit ts mo Tit M">» 

011(1 

ItTitUOt 

Dit'io 

|I20.||(T 


tc C*T( TTt LI SHO cute |.|M 

012(1 

it;*tteot 


lOt.mi 


tc ii irt tt o.T*n let*icci.i*tc 

01**1 

ItlUiTlt 


mould 


tc cue rtt tt me cu*c im* 

011(1 

ISThUOI 

M«Ull 

IdO.tl** 


tc cm t it tt tc» cute »-im 

012(1 

ItKtlOK 

M*ut* 



tc cm nt tt se» cute ms* 

012d 

Itl«tt0lt 

*l*uil 

1 CI 0 .I|Ba 


tc cite rtt tt sc» euto i.tsi 

012(1 

ttntioit 


lejC'UCj 


tC CHE TTt it me Tit im* 

Ol|(l 

ISMtUCt 

M«vB| T 

iiio.ttd 


tc cite ttl tt me cute i-ts* 

jTfUM 

ISMtlOOS 

*t*Ult 

II20.00M 


tc tl» TTt Lite Oult *»1M 


ItTsiCt 

»)( 

o'lit-inn 

\ 

• c 101*0 Hit* 

21*10 

ouri* 2 iiir 

Ml 


\ 

til* CcsTICt »!l* 

21010 

0*2T|.lllir 

•net 

0*9.02*1 


ciitctTeo.no itit.ioi livoc Tt 

5I2K 

tlftOlOlKOIIU 

mci 

mo.oj'i 


CIOtCITOO.MD )ul,.|0S llvcc Tt 

5l2l( 

11001011(01112 [ 

*l5Co| 

iMO.con 


BtOCl.CE »0v |0»I ttl 00.T 

21010 

1(10.0011 


t * 10 - 00 14 


CtCCE.CE tov ,0“, IUI 00.T 

21010 

me.oot* * 

• n»t 

cm.ton 


•otitic* t« n ,21* ie Tc..«oo/»ooe 

01121 

CtlOll 

»n«2 

0HJ.»»21 


"EfttoTco j,(« it ,n» ic rc*.#oo/*toe 

0112) 

cum 

‘ll»s 

cm-ioi? 


OEtttTCi t* It ,21* 'C TC>.(00/*|00 

01121 

c»| 0 |i 

»ti»* 

ttii.im 


tfltttoo t,lo It ,21* IC TC*. 0001*100 

01121 

Ctllll 

0)1*1 

im.tia 


ifitiTci *,»* it ,ii* ic tco.ooo/.ioo 

01121 

cum 

• till 

tautin 


•IltITCO i,fto it ,11* IC TC».*001*100 

01121 

Ctllll 

lll»l 

01(1.2115 


•eltITOO 2,2* it ,11* IC 1C*.0001,100 

01121 

colli* 


COllUdl 


>ffttiio* i,o* it ,ii* ic rci.oooi.ioo 

01121 

cot'll 

‘tlui 

icio.n.» 


tc em TTt te *co ou*o i.tt* 

0)2d 

ItTOttOlt 

• llU? 

Ido.1202 


tc cut lit LI mo TIL J-IM 

012(1 

ItTItllOt 

mui 

mo. mi 


tc ii ttl tt emu ici'tocE-rots 

012(1 

ttiitim 

MlUtt 

lOHIli 


IC 11 Tit IS 0»TTl| ICI.fDCE.TOtC 

012(5 

stmiiit 

M1US 

ido-iiu 


tc ii til it D.riir iot.EOCf.rotc 

011(1 

ItTltlTd 

*|1U9 

tHO-ltll 


tc n ttl tt omit ici.fccc.rotc 

0|2d 

ItTltlllt 

*I1UT 

tdo-itii 


tc 11 Tit tt 0*Tllf O0t.lCCC»T«tC 

012(1 

ItntUit 

»Huft 

ido.itd 


tc cm TTt t| MOO Su*0 |.|t* 

012(1 

ttmtoot 

*tiu* 

IdO. : • 

U 

• • ii ■ • [ i 


•Vii 1 'i 

M1U10 

tdO.llaa 


tc CUE TTt l( *0» CUIO 2.ttl 

012(1 

StTItlOlt 

M»ut> 

1*10.11*1 


tc cm i»t u site cute j.tto 

012(1 

gtrotieot 

M1UI2 

IdO-lIC* 

t 

tc cm ut t* me cu*l **tt» 

0)2*1 

ItTatllCt 

mini 

IdO-tH* 


tC CITE Tit to tc a cute 2>tto 

012(1 

StTatlOlt 

nivu 

icio.im 


IC CITE TTt tt Site CUtO 2"It» 

012(1 

■tnticot 

MiUli 

K10.I100 

i 

to t l> v ttl tt *Ei 

0)2(1 

ISTOtlClt 

MKito 

ido.. •. 


! * ‘ i : ? „ r • *t a \ a ' . ; ■. 



‘HUH 

)(10. i. 


: i : ’ i [ • *»'■’. . ■. ,•!'(• 



*tiul( 

■ 


; • ’ \ ’ ■ ( l ■ **■'•’*. . •*. . • ; \> 



miwk 

1(10.lit* 


tc cite ttl tt site euio 2 'tto 

012(1 

3S7«L»C0S 

Miuio 

11(0.121* 


tc BM TTt IS StSO CUBD 

012(1 

OtTItUTt 

M» 

0«|T)*lll2t 


’c eo**c blank 

2ftal0 

0*211*21121 

Mft 

edmum 


lUtcTtCMOItCE CCtTOCt HIT 

2ft*IO 

0*211.11111 

»I»CJ 

01(0.91*1 


cmctTco.no tui..io> i «oc t i 

1021* 

IIOOIOIMOJIU 

l|»C*l 

1 •* i • • • • '» 


■ ?i - • »i * ( < w ;. i * 


U 

»HC»J 

f.t 1 * 

■ 

r » 1 u A ■ * 


i -i; •• 

ll»C*l 

l-l . u 


; \ , | - : . J i , < M f" 1 ' 


i -. • ...It 

*UC*4 

} •.■ *. ’ ( 


!r:. f - .1 » * » 1= ‘ - 


l-M - - 1*. 

men 

Mi '* 1 ’» 

■ 

. I * : 1 - * * * 1 * , ' • 


; < * . \* 

lllCo* 



i ■ f ■ : 0• ’ 


•.. : . 

ii*e»r 

’ » i - ! ( 

■ 

* * »•'’♦-'■* : ■ ; 

. , 4- • 

i - ’ • i » 

■lien* 

j •» f. . : t 


. : ; : i ■*. ' . < "< ■ ■ v u • ’ 


- ■ i r 

• IkCH 

1*1 • • \* 


: : ‘ i t.r r , . [ •> :»*. 

. , •: .• 

r-i - u 

»t*c«io 


■ 

: ■ . t ■ ; .f ' ♦ ' v -’o ; ■ L' 1 * 


1 It 


s»*i‘ ion lit lhi> M’l'timi lor oNU-nnn inlnrm.iUini 
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Knutlim VI 

■I iilil i* u-:i 


Mu.IdI 42711) 


<)-!)♦ PuciK ICuikM), 


R'jfuronco 

Dustdimtlon 


HP Purt 
Nimtbor 


Qty 


Dusorlption 


Mfr 

Cotlo 


Mfr Purt Numlwr 


• Ml* 
Mill 
*|kk| 

it;:; 

::::: 

*H*I 

»**•> 

*!»*» 

*1**1 

Util 

»*n«r 

llkll 

MMi 

ItMf 

M»n 

mu 

»M» 

mi) 

»iu> 

llui 

m* 

mi 

HU* 


m 

pH 
DM 

sttiwn 

ilii.l H 

im.pHr 

iimim 


I 


Ml: 




stti 


tit 


ill 


M! 

|t;:;:t[t 

itit.co i 
1*11.0001 
imi.cmi 

itmm» 


MllltDI »Mk H ill* *C r(IM 
» i t«» IV It • »* [t Itnll 
*m 5 ie* ip* t* ilk *c rt*.*p 
• Emm Ilk u ,itk ft it *.5 
*rmro* l»k it >iik it it*"ie 


/•fee 

to. 

et/kitl 



tpvc* |ik it .i|k it u»«ii„ , 
IICI P>lik ll Jlllk I 
:ctofe l iu [i kitk l ltm» 06 
tick 100* It Mm I )E»t».|fco 
iiio»t v»k emu iik jit th ini 


mine* lit 

:i|!!!! 114 


0 It .Ilk It ?tk>‘l< klyl 

I II Ilk 1 C 

*{ ;j ? !E !£!►!??<»!?« 


TMhirtkktPikuiit 

lklMIOkk|k|kUHI 

I t Ml tOUMMCI ICMP 

C Ok lb* tt.H 
t »*| ck *bk tp.lt 
e hi tk »kk ti»n 
t lit ok M* Tt.lt 

It MO COkktktrck n»M 


ilil 

i 

I 

UjU 

1*1*1 

lilik 

IliiO 

Still 

it 

ttttt 

oUi* 

ttttt 

lull 

imi 

Oll*l 


liter" 1 '' 



INHMCU 


*1 

** 




I.• IVNCkkONOVl DUItTOkHIUSktTCk PUT 
It lOlkD ILI*>* 


ttttt 


WM\ 


MCI 

:?tt 

Mt* 

tltl 



OllCMMO 

OlfeO.C*!* 


t*k*tiTc*»**o i«* ••hi rivet ci* 
Clklt ?C*.**0 .lul •llklpt lovlt tlk 
tikit rc*>*»p U* ••hi 1 1 voc ci* 
t|k*tho«>l»0 .HOP ••III fOO.DC tlk 

tikitlvokfrivo Min *«li iiovec "it* 


llkll 

11*10 

iiiii 




MCI 

MCI 

MCI 

MC* 

MCI! 



ClkltlTOkfrk*} »|tl •ID>m IlyPC tlk 

c»kit[rop.p>D .up •iifriei livot ci* 

tllio “* | b* ill lOCVttk 
tikitlvokfriiO ,|u* •tifripi itvpc ctk 

tikic|ro*>*iD ilb* •cifriii iivbt ci* 


lino 

1**10 

ll»>0 

mu 

mio 



MCI) 

0110.0111 

MCli 

0 

10.Mt 

MC) 1 

0 

10.0 1 

MCI* 

0 

to.) 1 1 

MCI* 

MIO-Mil 


c»k*c 

rc*.**o mu* > 10.101 10 vCc cl* 

mio 

Mil.Ml) 

Ciktc 

TC*>* >C ,[b* 1(0.101 I0V0C ct* 

mio 

II 

10.011) 

t»k*c 

ro*»**o Mu* iio.ioi lovoc ct* 

mip 

0 

po*o it 

tme 

ro*>**c iPtig* i.lt ioc.ee kcbvirv 

mil 

II 

Iu»*fe *i 

c»»*c 

ro».*>0 mu* HoMti iovct ctk 

mio 

M 

10.Mt| 


MCI* 

MCI* 

MCI* 

‘Mil 

MCI) 


0 ) 11 .Mil 
0 lO.Oltl 
0 ip.iito 
MllfrlHI 
Mii.om 


C»k*CI|Dkfr *»0 Mb* frkCfrlDl lo.ee tlk 

cpkieiTOkfriiC t )b* iiifrin iivoc ci* 
e»k*the*»*ke ,oib* ••>01 iop• oc ct* 
'-ikieiiskfripO ,oib* ••hi [covet ct* 
ikieiiok.'VD ,tu* •iifrlci Ifivoc ci* 


mio 

0 

1 c.cn I 

mio 

0 

10.0111 

mio 

0 

oo.lMP 

mio 

0 

lo.iiii 

mio 

0 

10*out 


MC» 

MCI! 

MCI* 

Hell 

MCI* 


MllfrOIH 
01*0.IMI 



cikkcmi.Pio ,iu* *iifrie* Hvcc cik 
c*k.tiiok.*l6 ,o|b* •Hfriei ico.ct ct* 
C*k»Ctlo*fr*»C )llb* •10.101 lOOyCC Ctk 
c»k*c[rc*>**p mu* •lOfrioi iivoc ct* 
c*nc[r:*.p*c Mu* •iifriei ie.ee Ct* 


11*10 

11*10 

llkll 

llkll 

mu 


opio-eilt 

{[ll.tlll 



* rc*r 
*TC|k 
M»«> 


eiiOfriili 
oio.i >[ 

0 110.11*1 


C*k»Ctrok.*>0 MU* frllfrlDI iivoc ct* 
Ctl*c[Tck-*>D Ml* •llfrlll IIVOC ct* 
c»k*clro*fr*»o I*** .frit leovec ct* o*-)o 


IMH 

imi 

imo 


1)11.011 
0(«e.0tfe 
01*0.til 


MC»1 

*ICk> 

MCM 

MC«* 

»*C*I 


1 * 01 . 00*1 
1*01.lllk 
(101.00*1 
|«M>OC>0 

i«oE.co*o 


P|CCr«tM 1 M I v II COM * 0 *.kk VCI..OOH 

bioct.tk* i.oiv H eo.* *e*,*k ie*.,em 

D|C0t*lk)tCf VO 10V U»t >s( COMI 

e[cct.iktrck)M lev so“* t*>i co.h 
0)CCt»lKlTCk|bC 10V SOI* jk<. CO.II 


1*1(0 

mu 

mu 

11*10 

mu 


tlOl.lOM 
H0l.)i»1 
till.till 
1101.00*1 
1*01.00*0 


Mt«k 

MC"* 

MC«k 

Men 
MC»10 


|IO).|ltO 

1101.00*0 

1101.00*0 

|*0).00*O 

|*M»00k> 


ptcct»i»iTc»ivo iov so** in oo.ii 
DtCOt.lkirCbtkl IOV I0b| |H CO.H 
OtOCr«l*lTCblkO IOV I0b| INI CO.il 
OfCCt.|»)TCb)NO 10v I0b| |N| 00.11 
0>OOtblb|VCh)NO Hv SCbl INI (0.11 


11*10 

mio 

mu 

mu 

mu 


1111.00*1 
1101«00*0 
1*01*00*0 
1*1 .10*0 
1*11*OHO 


Mtkll 


1*01.00*1 


D|CCU|N* l.llv II oo.l k0*,«. tc*., 00 l| 


mio 


HOMO*! 


MU 

Mil 

MUI 

ML* 


*1 DO >)*** 
1100.11*1 
MOC.lMl 

*106.1 ft■I 


CotL.bbD MOUb It 0*11 ,HDl,l«L 0 .NC“ 
CClL.bUD * 10 u. II 0*11 Mlbl,**bS.NCb 
Colb.blC M 0 Ub Ik 0*11 ,llCP.**Ul.kDb 
Celt.bLO MOU* II 0*11 M*t | *.* < Ul.kOb 


mu 

mio 

mio 

mio 


:{St: 

1 ) 00 . 

MOO. 


1*1 

IM 

lit 

IM 


.si .- iuIi-hIiii iiuii tn tin. m i imii ini niiti iiiii: mi.•• ni.it«• in 
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section vi 
Table 0-3 


Mo-Jo! '127111 


Table 0-3. Ilf»:>laeeablr‘ Parts (Coat’d). 


Reference 

Designation 

HP Part 
Number 

Qty 

Description 

Mfr 

Code 

Mfr Part Number 

‘1*0*11 

l*. ■ 


t { i f >./ t tj, i < t>r. \ • ; ( t .; 



mem 

• ‘ 


M" f -M 1 1 ( i >*A i ‘ ; tj. ; 


» *t ■ ":il 

*1*51 

HS«.0*K 


T»»SltltO» SPs It 10.H *D'le r»MOO».l 

11*00 

IK*.0**0 

titer 

|||*.0**l 


irtisifiTce **s it co.lt *o»t» mtoo“.r 

into 

III*.OKI 

M*il 

Hit.tilt 

* 

TrtSItlTO* Ms It 10.It *0*110** 

11*10 

HI*.OH* 

M»»l 

cm.ton 


*111170* t* !| ,21* *0 7c*.*OQ/*tOQ 

0)111 

(•1015 

liter 

CKI.HH 


•flllTce HO It ,11* *C TC*.*00/»t00 

Olllt 

conn 

M*e» 

oKi.nn 


"ttlltCI HO St ,lit *C IC*.100/**00 

Ottlt 

emu 

1111B 

ttti.nn 


"iliac* no it ,ii* *t it*.* 007**00 

otin 

CIHH 

11 IB 5 

cm *his 


KltSTC* HO It ,11* 7C TC*.*0 07**00 

01111 

CIHH 

M*»* 

till.mi 


•tallTC* HO It ,11. *C 7C*>*007*100 

oiHt 

CIHH 

*t*»r 

ok). mi 


•OIITOt HO It ,l|. *C K*.400/*t00 

curt 

CIHH 

liter 

tllMV! 


e ntiTc» i,*« it ,ii. *c re*. boo7*7oo 

Bt til 

emit 

Mtt« 

CiM.Hrl 


«r«UTC* l,*« It ,11. r C 7C*.B007*lDQ 

Still 

CIH2* 

*|t»10 

ttiMirs 


*i»i»tc* i,i« it ,ti. *: tc».*007*100 

mi) 

emit 

iittii 

ctti.itn 


*[•1070* l,« It ,||. *c 1C*.*007*700 

Ottlt 

tain 

*n*ir 

oHI.HH 


"Iliac" HO St , 11 * *C to*. 1007*100 

out | 

CB|9|» 

*i»ni 

OKUHli 


•ritirc* ho it ,n. rc ic*.ioo 7 **oo 

oun 

£11*1* 

M**l* 

Ctll.Hll 


"inao no it ,ii« rc ic*.* 007*100 

out! 

cai*!i 

M»»i! 

oki. mi 


• rttiro* no it , 11 . rc rce.too/*too 

oun 

cmn 

*i*»it 

OKI.HH 


•rnite* 1*0 It , 11 . *C Tc*.* 007*100 

oun 

eiHis 

M**|T 

CKI.Hil 


•CltlTO* 1,*4 It ,11. rc 1C*.*007.700 

oun 

cmn 


CKI.Hil 


■[•tiToe i,i> si , 11 . rc ic*.*oo7*;oo 

oun 

CIHH 

uttt* 

OKI.Hli 


"titac" l,*e it ,n. rc tc*.«oo7*7oo 

oun 

ClHi! 

»i»*io 

CKI.Hil 


■rmro* 1,*4 it ,ih rt ic*»*oo7*»oo 

oun 

(•Hit 

liter! 

OKI*101! 


*[01IlC* 1* It ,11. rc TC 1 **007*000 

nut 

(•ton 


OKI.1011 


•[(Ills* t« It ,|t. rc 7Cp,■007*10* 

oun 

(•1019 

....... M _ 

CKI.Hil 


•totoro* l.n It , 11 . rc 1C*.*007*700 

oun 

(11)29 


CK|.|0|l 


•[ItITC* |« It ,!!. rc rc*»007**00 

OUt! 

cnoii 


OKI.|0I! 


•Him* t« it ,»|. rc rc>.*(o7**eo 

sun 

CHOI! 

»it»rt 

OKI*101! 


.[•tiro* t« it ,is. rc ic*.aoo /,100 

outt 

Cl!029 

M*»it 

OKI.HI! 


*[tt«7o* t« it ,ti* rc iC4.*oo7*too 

otin 

CHOIS 

liters 

OHl.Otli 
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Table 0-3. Uepluceible Parts (Omt'di, 
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Number 
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C»M)11 


•(I2ITC* 1.1* 91 .19* re TCl.OOO/.lQQ 

m !■ 

Clllll 

t|2»2 

oiii.im 


• dtnc* i.i* it ,29* re ic**ooo/»ioo 

li H 

eilJi* 

on»* 

o*i).9)l9 


* 212110 * 1 , 1 * 9* ,29* n TC*.I 001*100 

If m 

CBJ919 

0|2M 

cm-im 


» 2 * 2 lte* 1,1* 91 ,29* re tc*.*oo/»ioo 

Ollll 

(1)929 

0|2»10 

0I1M1O 


• (12*10* 9,0 91 ,29* re TC*.*C0/,900 

Oltll 

(19*09 

*11*11 

o*i).o9*9 


*(12110* 9,0 91 ,29* 1( T(*.*00/»l00 
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CI940I 

*12*12 
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*(*iiio* 1,4 it ,29* re rei.«oo /«900 
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0|T»I9 
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te om TTL 01D.Cl.2Sy 0y»L |.I1* 

012*9 

(1T4901 

tut 

hio.ooti 
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01*0.01*9 


ctnciTci.riD iooo** «.ioi iioviet»*i) 

210*0 
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emetrc*.ttb nu* Monet tovec cit 
cittcnc**t*c nut .tenet tpvpc ct* 
etttenc**t*o .otur nonet Eoovcc ct* 

etttcitot.tio nut nonet iovdc ct* 
cmc rc*.ttp nut nonet lovoc ci* 
ct*tcno*.ttc .oiut no.lot loovoc ci* 

opebi.it* r,tv it oo.r *c».m rc».,ott 

; Cns i .i,i i , i wa * ■ • 


cctu.wuD nou. it e.ti niiDt.mLO.tcw 

rttHitiro* j.rtr s.e»ts c.“cct n 
Tttmpirct j.ytr s.c.ts c.woci ip 
Timiirot j.ttr s.cwts o.-epr ip 
rttnliro* j-m s.ewts o.wooc iE 
TwtMpiro* Ms It 

rtisiprc* sts it 

rttsifiro* sts ip 

rnsipiro* sts it 

Tttsipirc* j.rtr s.cts c-nci ip 

Tttsipirc* J.ttr s.cwts o.“cci IP 

r»tstp»re» s*s ip 
rtisijiTo* s»s ip 
rnsiPiro* s*s ip 
Tttsipirc* s*s ip 
rnsipiro* sts ip 




II 

MtlMPL 



elionlet 

oiteniot 

pitp.lld 

III 

01 * 0 .loll 
o oonit* 

0 tp.ljot 

Smi* i/ntt stio 

0 ) 10 .IIDP 

o no-mt 


oEto.loit 

opienpip 

0 (10.0(1} 
o ion 1 } 
oEio.oEij 
o tonpit 
pEtonoit 

pitp.ioti 
Otto.loll 
p tp.lll* 
o to.pdr 
otiontir 

otto.our 
otto.o ir 
o ion ii 
o 10.0 II 

optonoii 

opio.otip 
olio.Dili 
0(10. ton 

(lot. 001 * 

islu-iinti 

*(*0.0(1* 

(111.00*1 
ini.pot 
imnoti 
nil.oc*i 


1111.00*1 

Eni.n*} 


Si'i liiliiiiliiriiiiti lo ihi> M'l'ivmi lur iinli'.liiii hi(>)iMi>itiiiti 


6-10 



























Seelloii VI Model 4271R 

Table li-3 


Table <1-3, Ke’tluceable Parts ICont'd), 


Reference 

Designation 

HP Part 
Number 

Qty 

Description 

Mfr 

Code 

Mfr Part Number 

»l«D0l 

I**0*012* 

10 

Cjmir.sux DO* “** )*C»M ,2*.fc 

19*00 

)oo 2 #r>oo 


1**0.012* 


0TI*U*V.MJ W DO* “»» i-C-l* ,2*.“ 

20*00 

1002*2)00 

*1*DU 

1**0.012* 


0|l*Lt*.9uv 00* *>•* [.CM* ,I*.n 

19*00 

9002.2)00 

lliClt 

1**0.0)2* 


Dtm*r.«<u“ oor »»T t*CM» ,!*•" 

10*00 

1002.2)00 

•1*091 

1**0.012* 


C)|2l»T.5u- 00* «•* t»CM* ,!*•» 

19*00 

9002*2)00 

*t*eo* 

t»*o.o>i* 


DtMl»T*MI* to* »*» |*(nfti ,2*.H 

00*00 

1092.2)00 

M»0sr 

t**0.0J2* 


Dj|*L*y.5U“ Do* “•* 1»CM* ,)*•>• 

20*10 

1012.2)00 

*1*090 

IMC.fi)!* 


ClMUr-MJ. 00* MT 1»CM* iI«.n 

20*00 

1002.2)00 

*1*03* 

ttfC.on* 


Oil*l*faMl« DO* MT 1»CM* ,!*•« 

21(90 

1002.2)00 

»|*0||0 

1**0.012* 


0)1*5**.5u« DC* “** |.ti*»* ,2*.* 

10*00 

1011.2)00 

*1*0911 

21*0.0112 

I* 


10*00 

21*0.01)) 

*1*0112 

21*0.01)2 



iiiid 

21*0*01)2 

*l*D9t) 

21*0.01)2 



20*00 

21*0.01)1 

*1*0)1* 

21*0.01)2 



21*00 

21*0.01)2 

*1*0115 

2t*0>0t)2 



20*00 

21*0.01)2 

»I*D||» 

21*0-01)2 



20*00 

21*0.01)0 

*l*0))T 

21*0.01)2 



20*00 

21*0.01)1 

* 1*0 Si ft 

21*0.01)2 



20*00 

21*0.01)2 

»l*0lt* 

21*0-01)2 



20*00 

11*0-01)2 

Mem 

21*0.01)2 



20*90 

21*0.0112 

»i*om 

11*0.0P2 



20*00 

21*0.01)2 

*1*0322 

21*0.01)1 



20*00 

21*0.01)2 

*1*012) 

21*0.01)2 



20*00 

21*0.01)9 

*t*C)2» 

21*0.01)2 



20*00 

21*0.01)2 

*1*0125 

21*0.01)2 



20*00 

21*0.01)2 

* t*ei2* 

1**0.0*0* 

1 

LtD-vtum io M *t9**)oou{o i**)o“>.“*> 

21*10 

1002.*«10 

*i*om 

21*0.01)2 



20*00 

21*0.01)2 

*l*0B2fi 

21*0.01)1 



20*00 

21*0.01)2 

»l*0»2* 

21*0.01)2 



20*00 

21*0.01)2 

*1*0910 

21*0-01)2 



20*00 

21*0.01)1 

***»» 

**M.))t5 


•tltltc* >10 5k ,2). *C *(*>*00/.*00 

01121 

03119 

*1**2 

0*ft).l025 


l * J* *25* ft TCi>«60/»IOO 

- 4 f ’ ; \ 0 

Ollll 

CBI0II 

i •««.•: 

*20 

0*2*).*0001 

1 

0**11* *DJ *00* 

20*00 

o*iri.*oooi 

*20*1 

2100-1**) 

ft 

•lltlTC*.*** MIC M 10»*»s 10« )l 

20*00 

2|00>l**l 

*20*2 

2100-2*)) 

2 

»00I»*C‘.V‘» 005**01 CC* )0« 20k U9 

21*00 

2100.2*)) 

*20*1 

2100.1**) 


»|l|l»0».Vi» **l£ » |o.2‘5 50* )l 

20*00 

2100.!••) 

*!(•■ 

2IOO-I*)) 


•|»)0*O».V»« £051*01. £C» S0« 20k 5(9 

20*00 

l. . 1 -l 1 . r 

*21 

0*2*1.2*22* 

l 

0£ «t‘t 9u**L*tC»T, 001) 

20*90 

oairt.niir 

*21 

C*2*t»***2* 

l 

*t I0»*C 0L*9. 

20*00 

oaiTt.iriir 

*2»Cl 

01*0.1)>* 


C,*,C M »*00 *2 5k IOvCC. 

20*00 

0tlO*|ll« 

»2lC*l 

1*02-0*** 


010C2.I5* |502) *,2V )k DO.* *C‘,»* 

o»n» 

15921 

*210*2 

1*01-0025 


ojoc*.ci5 »** ico* 2 oo*k oo-r 

20*00 

1*01.0011 

»2lC») 

1*01-0025 


0|CCe.6t5 »«* too* 200** oc.* 

21*00 

1*01*0029 

»2»C»» 

r- . - - • i 


: 1 t ». .Mv r '--: r*-.. r* - 

20*00 

\ : i 


»; s4 - 


***5)1120* 5*5 It 




! ••*.•* 


T»*9ltir0* 5*5 It 



9_ TV 

1 .* *>4 - to ► l 


***5|||*C‘ 5*5 if 



• lie* 

i: V 


***9)18*0* 5*5 91 



*2105 

’.•Vi- .*<•* 


r**5)tl*C* 5*5 ot 



*21!* 

i>>)4-'i:* *4 


***9lt9TC* 5*5 Ot 



*2101 



*■*5019*0* 5*9 Ot 



*2(0* 

1 .*►.4 .)!>* 4 


*>15iriTC* 5*5 ot 



*210* 

l;-S4-4 


2**9910*00 5*9 J) 



*21010 

t>‘,4 ■*•**. 


***50|9TO* 9*5 It 



*21511 



*•*5113*0* 5*5 It 



»2l!l2 

1 t-t - - k t 


*••51)0*0* 5*5 9t 



*2|5|l 

i 


*••5111*0* 5*5 It 



*2151* 

j*. 4 . * j > * \ 


*•*91)9*0* 9*9 3) 



*21 SIi 

; 


*0*93)9*0* 5*5 9) 



*2151* 



*S*5|t9T0» 5*5 )t 



*2l«t» 

l: ■: O’* S4 


*•*501320* 5*5 It 



»2|0l# 

} :■ *■_ \ . j 


T»*5II0*0* 9*9 9t 



*2(01* 

? 


**•59)9*0* 5*5 ftt 



*21520 

i. ,* 


*•*5910*0* 5*5 9t 



*2l«2l 

?:**!•! - v.; ; * •: 


**»59t9*C» 5*5 9t 



•21522 

r s *5 4 - ; 


*••9319*0* 5*5 9) 



•21521 

I* 4 - - 5 


*••5111*0* 5*5 91 



•2»C2» 

|f«*4*r-:-*j4 


ritissisro* \»s st 



•21525 

»i-s< 


*••5919*0* 5*5 It 



*2152* 

14 - 0► 4 


***53|I*C* 5*5 I) 



*21522 

i '* *,; <\ k 4 


*»*5lt9*C» 9*5 91 



*2152* 

1 :• *j4 


*••5319*0* 5*5 91 



*2102* 

1 :• S 4 * ; 


**•59)9*0* 5*5 It 



‘21510 

i .• L : • • >* -i 


r»*5oii*c* 9*5 oE 




?>»■»* intrihliu ttiin t»> tlik% iiTiioti lm ontt Muu 


G-24 































Muiioi mm 


KMlmi VI 
Tuidi* 0*3 


H«t>)ticifuli)i> PurtK (Cuni'tl), 


Roforonco 

Dasigmition 


HP Piirt 
Numlwr 



Description 



Mfr Part Numhor 


om.iioi 

nilMld 

»ioo. tin 
Motrin 
• loo.om 


•loo.ottt 

• HO.Olfl 

mo.oiot 

IMC.CIO) 


«mi*irm 

O'lTfUItt 


T*Mill|rtl KfN 
TMKMITO* f*f 
T*iH»fiTC* *s* 

1:1: ji ill: is 

::: ::s: S;i::: :ii: :s! :::i b: 

Ml »T0» 160« Ik , 11 k It Ttf.fOO/fioO 

{imro* 106 * ik .ii* it 
»tl MO* to* Ik El* ft TtMlES/iEob 
•{•tiro* [oo* Ik tin it it*»>to/iioo 
iE»me*»T**» to* (ok c Tempi (»t*n 


!! :e:i: 


01* ftfll0**l 
0 ** 


•imro* too* ik tin n rt*»ito/»io6 
iE»me*»T*** to* (0k c Tempi Utin 
*pl|lTO*»kkM* It* | 0 l C Temp} (>T'N 

l(|tirC*>TIM* 10* |0k £ Tempi (.US 
>(k iroi.r*** io* ilk £ TemE3 .»** 
•El Me* ,i* n til* n ltmoo/iTco 
*11 ifc* ||I* Ik ift* ft T£f.lp0/,[tlk 
*ii Mom*** le* tot c MCi.fOj i.n*. 

mine* i,i* ik til* ft tt***oo/»foe 
fiitiTc* I.** ik ,ii. ft it*.ioo/* loo 
• iofirct.tix* it* (ok t iici.ioj Iff> 
ill mo* too ik tii* ft rcmoo/iioo 
*iiliro* too ik (ii* ft Tt*.ieo/*leo 

fIIIITO* (0* Ik .11* ft TtmOp/fTOO 
fflllTC* * Ik till* f ItatMlOo 


ffltlTC* t 

"tljktC* 1,1* Ik til* ft Tt*.*00/*?00 

•titifs* (,i* n .Si* ft tt*.«oo/*roo 

*£1(116* (* Ik till* f Tt*6t.|00 

finite* i.i* ik .it* f£ ic*.too/»reo 
*n ito* i* ik .tii* r it*t»»ioo 

"Il kTC* I.I* Ik til* ft Tt»*06/»f00 
*»i iro* too* ik th* ft tc*.<oo/«m 

•IlllTO* III |k ,l)». f t£*O*.t0O 
*{i[iko* in ik .in* f ic*o* loo 


TcmOo/*ioo 

root.loo 


•iniro* lop* tk .it* ft K*.tio/>ieo 
•niirc* til (k .in* f root.ioo 
mure* lot (k ,(»* f tcoi.joo 
*tn§re» i,t« ik .it* ft rt*.*oo/*Teo 

mtiro* If it ,n. ft tc.iop/.ioo 
* rl(itei l,t* it ,ii* f£ rt>.koe/«too 
•Emito* i* ik .it* ft i£*.ioof»fee 
mine* k.ll* (k .ill* r too,. joe 
•Emito* i.n* tk ,in* * ten*.loo 

*tmrc« too ik .11* it T£»ioo/»ioo 
•Emito* i»i* it .it* it K*.«pp/*foo 
*titiTc* t|o n .in* f rc*ot*( 0 o 

•IMITO* I.T* Ik ,11* ft Tti.iOO/.fOO 

*fitkkc* lOo ik ,ii* ft tc*.ioe/iiee 

*ti|lTc» 1 , 1 * |k ,|i* ft tCi.no/.Toc 
• nine* r,l* ik till* f Tt*ct»|eo 
•IIIITO* l,|* Ik til* ft Tt*.*00/*fOO 
ffikiTo* i, is* tk ,(ii* f roe,.too 
ffOIkTC* *1,1 Ik ,tit* f Tt*0i.|00 

•Ikllto* too Ik , 11 * ft TC*.loO/ileo 
ffitire* to* ii ,iii* * Tc*oi.|oo 
*tl[iro» I* si ,is* ft Tc*.*oo/.foo 
*{ikitc* ii* ik ,n. ft rt»ioo/«ioo 

ffltlTC* 1,1* Ik ,|l* ft TCl.lOO/fTOO 

•ritiTo* Ii n ,19* re Tc>-ioo/iicc 
■IIIITO* n Ik ,11* f£ TC*.«00/*100 
ffltlTC* 10 Ik ,11* ft Tc*.l00/il60 
fllllTC* 10 Ik ,11* ft Tt*.*00/il00 

T*tMfo**{»tTc«uiiii nut 

r*«Mfc*»(* <TC*ii)i|)tiiil 
ri*Mfc**t* (Tc.imlinm 
T*tSlfC**f*t*ULII 
T»IMfCf*t«tTD. met) mil 

T»»Mfoi*t*cTD* men tint 

l£ T*1 0* *** TO.!* 

(e y*i c* *** to.** 


fC*t* f**l|ftl* III* 
'C 10**0 Ilf*. 


liiiltilt 


tllOfl 
tk 0*1 
tifoi* 

11**10* 

•1**10* 

(1**10* 

•1**10* 

tlklll 

Cll*ll 

iico.m* 

l|00*l>|k 
Cl oil 

t«(0l» 

CllOlt 

£(*(/I.TO»|OOl*f 

ciiiii 

£*.[/(.To*l 00 |.f 

tints 

£l*t/k.l(i*|IO|*f 

Mill* 

tliOfl 

ti*l/i.re»tkif.f 

tk.l/l*?0*|k|f*f 

etlpal 

e*.i/i*ro.i|i*.f 
£(.(/•.TO.|0(*>f 

tllfll 

tnroi 

tilii; 

tklOJl 

£k.|/l*TO*)ll|»f 

ei*t/i*ro*itti.f 

£11011 

cum 

Ci»(/(*TO*T|l*f 

turn 

t*ion 


CISIII 

ei.[/k*To 

eniii 


«mi.f 


Ck.Wk.TO.Itll.f 

ci.(/i.ro.il*i.f 

tktoil 

c**(/i*To*ioei.f 

cnOn 

cum 

cum 


fioo.oni 

*100.0111 

*|OO.CI)l 

•|00*0ll» 

*too. on* 

tkTftCT 

ctr.itT 


OilffTTIll 

otin.irtit 


N.‘i‘ tuini.lii.ii.ii, i.t tin. M-i'tinii (nr it,.If,mg intiimi.iHun 













































Model 1271B 


Section VI 
Table 0-3 


Table 0-3, Jte;>liiceab)i* Parts (Coat'd), 


Reference 

Designation 

HP Part 
Number 

Qty 

Description 

Mfr 

Code 

Mfr Part Number 

»?1C)1 

t r* • * - ;■ ‘ i 

■ 

onsitiTC* 5*5 *r 




1 - i -' :• M 


TUftSJtlTC* MS It 




f i'H. , M 

■ 

onsitioc so* it 



Oi;)i 

> 


ToOSltlTC* 5*1, |t 



*2 ISM 

1 \4 - . ' 4 


ootsitooc *>»*. »r 



I2ICI0 

!•*.< -‘.-i 

m 

niMtiio* so*, it 




l .* 1 i « .M 


r*t*iltlT0* 5*5 ot 



I 1 " : 

i > •'• • ■ r; 


TotSItlOC 50*1 It 




l> l . i - 


TotSItlOC SO*. It 



ft. iia_ _ 

i: ■; 


TOtSltlTC SOS It 



ft2|Cs| 

if‘,-1 


rotsitiTO* sos it 



Oicd 

1 !■*•,•*- ‘i, 


Tltslliro* sos It 00-1* 00*1* 0T*I5**T 

21*00 

|«5«-C21I 

tricot 

1 ;-S • ! : i'V 


TotMlllO* SOS It 



tiiai 



»I*»D "It *t“ *00* 0** M 0,25t t/l* 

21*10 

01*1-21*1 

*2I K * 

im.n't 

m 

*|0>0 “1* oil* 20O« C““ 0,251 t/l" 

21*10 

0t«l-21*t 

*210) 

ioti.iitt 

IW 

*l 0>0 “10 »L** too* 0 ““ 0,11 121 * 

ritio 

0*11-21*7 

121 ba 

o*n- 2 t*i 

m 

»io»c “ir 'i.** so* c*-** e.it t/i* 

21010 

0t«i-2|T| 

tries 

gtM.rm 

i 

»io«C “11 0L“ 2«t,l< 0**“ 0,11* l/*o 

KUO 

00*1-2201 

*2|»6 

06H**?lM 


«io«o “to ots «oc« Ch* 0,151 t/l* 

21*10 

00*1-11*1 

lit*’ 

mi-nii 


•tltSTOB, Vt» 0t“ 5* 0**“ 101 US l/r* 

MHO 

2100—till 

l||»| 

ttll.iiu 


t|0«0 “IT 0W“ IOC* C“M 0,251 I/I* 

lint 

00*1-21*0 

121 s * 

2KO-252I 

i 

*Ilt»TC»-T»“* 2* 101 C ItCI-tDJ |-T*S 

10 Tl 1 

1750*202 

*2t*to 

mii.iio 


»|0«0 “IT 0t“ 100* C““ 0,11 l/l* 

into 

00*1-21*0 

*?l*U 

?166»IIS2 


• {IIITC, V«* CI»“IT l* 101 US 1/2* 

lino 

2100.1212 

trim 

ooti-hti 

■ 

»|0»D “IT 0U“ 50* C"“ 0,11 t/l* 

21*10 

00*1-21** 


noo. rsit 


«HtlT0*-T«“» 500 101 C II0t-t0J 1-TtS 

Kin 

1750*501 


06*«»2t** 


*|0»B “IT 0t» *0* C«“ 0,11 t/l* 

amo 

00*1-21** 

»n»i! 

iioo-isti 


*IltlT0«-T*“» 500 lOt C IlCt.tOJ l-TIS 

10*11 

fT|0*5OI 

tj,«i» 

OtOt.2256 


»io>e “it ol“ ro* e»“ o,ii i/i* 

lino 

00*1-2200 

121*1 ’ 

rioo-tiii 

l 


lino 

2100-1211 

I2I"U 

0 ft* 6*2201 

1 

■|F»0 “IT H“ t0< 0““ o.ljl t/l* 

lino 

00*0-2201 

I2l*tt 

otst-o«ii 


•ntiTc* «ii it ,U5* o Tent-loo 

Ilia* 

C-I/**TO-O»t«“* 

‘ 21*20 

0050.02(0 


■IltlTDI I* It ,125* 0 TC.0**100 

inn 

CO-l/O-TO-lCOl-* 

121*21 

2100.2TCS 

l 

»|lt»TC»-T*“* I* 101 C t|Cl"*0J IT-T«S 

ItllT 

loon.t -tor 

111*21 

Ood-1515 


■IltlTC 5.1* II ,125* 0 TC*0*-lfl0 

inn 

CO-l/*.TO-S*0)-* 

tri»rj 

OtSI.IOSS 


• ntiTc* io* si ,25* oc Tc*.ioo/*roo 

Ottll 

c* t CIS 

»ri«r» 

0 * 11-1025 


• ntiTco i* 5t ,is» oc TC*.*oo/.*oo 

01 in 

CHOIS 

tri»rs 

0*01-2025 


■IltlTC* 2* 51 ,15* OC TC*-*00/-T00 

mil 

CR20I5 

*2t*2% 

otti-sirs 


•IltlTC* 5,1* 51 ,25* oc tCo*«00/*T00 

mit 

CI5125 

*2t*2l 

0656*2202 

t 

*i0»D “IT 0L“ 25* C““ 0,251 l/*" 

2 H16 

00*1-1102 

*2t e l* 

one. no* 


*|0iP “IT *1" 200* C““ 0,251 1/1* 

nno 

00*1-21*0 

121*1* 

out.tin 


•IltlTC* 20.5* tl ,125* O TC*0».|00 

2 isn 

Ci-l/l-TO-2051-r 

» 2 t*io 

0050 .o*oo 

t 

• IltlTC* 1*1* It till* O TC0-I00 

inn 

Ci-l/i-TO-1021-r 

tmsr 

noo-rsot 

l 

»IltlT0»*T»“» 20* 101 C ItCI-tOJ |2-T«S 

11**0 

ioo**-t-toi 

I2t*l4 

oooi-tois 


•|IIIT0» |0* 5* ,25* »C TC*-IO0/*TOO 

mu 

CltOlf 

6*t«H 

out.rots 


•flJITC* 20* 51 ,25* OC TC*-O0/,l00 

omt 

CII015 

lit*14 

00*1-1025 


■(IIITC* l* 51 ,25* OC TC*-tOO/*IOO 

01121 

cttoi* 

trt'tr 

0t|t.Sl2S 


•lUITCB 5,1* 51 5* CC ’CO**»0 

01 til 

115111 

*n>ts 

oooi-tm 


• (IIITC l» 51 ,25* OC ;c-»«0O/r*0C 

otlll 

colors 

*21*5* 

ooii-i*i5 


•IltlTC* !•» 51 ,25" OC TC«-*00/»l0O 

01121 

C»1»15 

*21**0 

oon-im 


• IltlTC* H« 51 ,25* OC TC'-'OO/.IOO 

01 til 

Cll*15 

‘21*01 

0011-1*15 


•IltlTC* J»« 51 .25* OC rra-IOO/'lOO 

Olllt 

011*15 

tri»or 

oo«]-l*15 


• IltlTC* IT* 51 ,25* 'C U*-*00/.IOO 

0| tit 

011*15 

»ri»ot 

0*11-1*15 

■ 

•IltlTC* I'* 51 ,25* OC TC»*00/,IOO 

01121 

011*15 

IJlEaa 

0*11-1*15 


• IltlTC! >•* 51 ,25* OC IC-HI/tlll 

01121 

011*15 

* 21**5 

o*tt-t*ts 


•IltlTC* IT* 51 ,25* OC TC*-IOO/»IOO 

01121 

cn*ii 

tn*>* 

0*11-1*15 


•IltlTC* IT* 51 ,25" OC Tc , -*00/*l00 

Ottll 

C11*15 

tri*«T 

00*1-1*15 


•IltlTC IT* 51 ,15* OC TC*-IOO/*IOO 

Olllt 

Cll*l* 

*21*0* 

00*1-1*15 


•IltlTC* IT* 51 ,25* OC TC*-*00/,IOO 

Olllt 

011*15 

*rt*o* 

0*»t.I«lS 


•IltlTC* IT* 5* ,25" OC TC»-*00/*IIO 

otlll 

Cll«15 

121*52 

0*11-1*IS 


•IltlTC* IT* 51 ,25" OC TC*-<CO/*IOO 

otm 

Cll*15 

tn>si 

0*01-1*15 

■ 

•IltlTC* IT* 5> ,25" OC TC>MOO/»IOO 

Otlll 

C»l*15 

*n*sr 

0*01-1*15 


• IltlTC IT* 51 ,25" OC TC*-*0O/*i00 

Otlll 

011*15 

* 21*51 

0*01-1*15 


•UtlTC* IT- 51 ,25* OC TC*-*O0/,l00 

Otlll 

Cll«15 

»ri«s» 

0*01-1*15 


• IltlTC IT* 51 ,25* OC lt/-«OI/ilH 

01121 

CH*15 

tn«ss 

0*01-1*15 


•IltlTC* 11* 51 .25* *C TC*-<00/,|00 

Olllt 

011*15 

*n«s» 

0*01-1*15 


•IltlTC* IT* 51 ,25* OC TC*-*00/,|00 

Otlll 

enns 

‘n*sr 

0*01-1*15 


■IltlTC* IT* 51 ,25* OC 1C*-100/.l0O 

Olllt 

CIH15 

tntss 

0*01-1*15 

■ 

•IltlTC* 1*« 51 ,25* OC TC*-«OO/,I0O 

(1121 

011*15 

121*55 

0*01-2015 

■ 

• UtlTC 20* 51 ,25* OC TC*-*l9/tlOO 

inn 

CII0I5 

tn*»o 

0**1-2015 


• IltlTC 20* 51 ,25* OC TCP-iOO/olOO 

Otlll 

012015 

I2t*tt 

0*01-2015 


•IltlTC" 2C* 51 ,25* OC TC*-*00/*l00 

Otlll 

CI20I5 

t n*»r 

0*01-2015 


•IltlTC* 20* 51 ,25* OC TC*-*BI/-I00 

Olllt 

011015 

tnoti 

0*01-2015 


• IltlTC* 2C* 51 ,25* OC TC-«00/*l00 

Otlll 

CI2015 

*ii**« 

0*01-0015 


■UtlTC* 20* 51 ,25* OC TC*-«CI/*I0« 

Otlll 

CI2015 

*n«»s 

0*01-2015 


•IltlTC 20* 51 ,25* OC TC*-*00/‘IOO 

Ottll 

012015 

*21**6 

0*01-2015 


•IltlTC* 20* 51 ,25" OC TC-*00/»l90 

01121 

CI2011 

» 2 t**o 

0*51-2015 

■ 

■IltlTC* 20* 51 ,25* OC TC*-IOi)/rl09 

Otlll 

012015 


Sir intiiiiOiiltiiii tn I lit v M-rii'iK air Kdlrrmn liil>nm.ilt»li 


0-25 


















Ktu'lltm vi 

T»l)t« n-;i 


Mtxlitl 'I27III 


Tiiltto tl-H. lt«*t»l.»cp«b|o 1’til‘lK (CoiU'tl), 


Reference 

Dosionntlon 


HP Port 
Number 


Qty 


Description 


Mfr 

Code 

Mfr Pnrt 

Into 

6 16.116) 

6 15.01*1 

IlilO 

6 ICOIIT 

(••60 

ll#»6 

6 16«Oil) 

0 IM1I) 

IIII6 

6116.6116 

*6*66 

6 16.11*6 

IMIO 

61*6.16*1 

li«io 

ojio.nl) 

>1166 

6)10.lilt 

61*66 

6110*0(1) 

IIMS 

0110*01*) 

Mill 

ofie.ofi) 

HIM 

llOptOlMOtOll 

61*6* 

(llPiOlMOIOll 

66166 

6111* 

6616* 

mmiiiiiii: 

(60P[616*6|6I| 

11*10 

1*61.66*6 

16*16 

1*61.60*6 

16*10 

11*10 

i«oi>66*o 

1*6 [• 06*6 

11*16 

iiof.oon 

16*66 

1*01.601# 

16*66 

(IIO.OII) 

illll 

(IIO.OII) 

Mail 

(IIO.OII) 

11*10 

0MD.6IS# 

1**16 

6**6.611# 

Mill 

6«*6>6|)a 

1**60 

*1*0.0116 

IIMO 

•t*o.o*Ec 

IMIO 

*1*6.01)) 

IIMO 

*in.o)» 

11*66 

*1*0.0116 

16*66 

•1*6.6110 

IMIO 

*>•0-01 •{* 

II*. 0 

•flO.O'b* 

16*66 

tit).6616 

ODD 

|5|||<1 

6)1*6 

iSi*e*i 

IIMO 

(11).6616 

16*16 

t*l).06l0 

11*10 

fit).6010 

61*10 

(65).6620 

o*m 

■Slit** 

011*6 

151*0*1 

21*16 

III).0016 

line 

l<t).0026 

11*10 

1*1).6620 

l\\\\ 

CI1II6 

0*1615 

0I1<| 

Clioil 

Mill 

ciieii 

011*6 

Clltll 

01111 

Clllll 

mu 

emit 

Ollll 

C6|)I5 

HIM 

E*-l/l-TO.]*||.6 

61111 

CI6ICI 

cun 

Clllll 

HIM 

Kin 

Mill 

Min 

e*.i/i>T6.|«)i.# 

Ci.l/l.?0.|#T|.r 

ca«rc» 

Co.t)l.ro. )*•)■' 


Mill 

»«ji 

MJ| 

Ml) 

M») 

Mil 

Mil 

MU 
Mil 
Ml 5 
MU 
MU 

MU 

MU 

Ml* 

MCI 

MCI 

MS) 

MCi 

MC* 

MCI 

MCI 

MCI 

MC* 

MC|0 

tin 

MCtl 

Mel* 

MC|* 

MCI* 

Me)) 

MCI* 

MCI* 

MCI* 

M»J 

Mil 

Mil 

Mu 

MIS 

Ml* 

M»? 

Ml* 

Ml* 

MHO 

Milt 

MU* 

Ml)} 

Mil# 

Ml|S 


mm 


ir 

il 

I) 


* *o.o 
e »e»6 
01 * 0.6 


61*0.011) 

* 16.till 
0 10. 6*1 

t 

c seem 

eiM-rnr 

* *6*0 If 
ulio.e il 
oiio.oi)* 
ciic.oi)* 

om.oit* 
o lo.on# 
oElO.O))* 

| *ei»6c«c 
*o|.oe«6 
*o >)ni 
*61.0016 
*61-0016 

|<6t.66*i 

1116.616) 
1160.OUT 
fiio.m) 

0**0.611* 
0**0.011# 
0**0.0|>« 

•116.6116 
*10.01 0 
«E*o.oi>) 

»l*0>01» 

*1*0-0*10 

*116.0116 

•iio.oii* 

* 116 . 6 ) 1 * 

l-oi<-i I 

1161.6010 

61 * S * 1 

1*6«.66|) 

1*6).6611 
liif.toio 
116).6610 
)6I).66I6 

llt'jl.11.-’ll 

ItiU-i'i.U 

I6SI.06IO 

I 4 

166*.061) 
1*5).001* 

I ;• >, l .ii.-ll 

O'M-ili'M 

165).00*0 
IMMCMC 
ll6)»l>0.*0 

6*6).5*16 
Otii-iOlS 
c*i).to is 

6*1).I .15 

on). ills 

6*6).1016 
0*l)-O)*S 
on).im 
6**1.0061 
0*6).0515 

0*6).0515 
om.to** 
6)5).10** 
0*6).0M6 
0t«l.)*)5 


tllltitOl.MO 16*1 »>66 lOOlDt Ct* 6»•)0 

umoStoi.md .lit) >io.ioi loyot Cl* 
6M6C TCI.660 111 >.|0> IIV0C Ct» 
CmCilOl.DC luf >.*06 IIVDC Oil 
tlllCIIOMIIO iul >.*66 I6V0C CM 

CM*C|rol.*lD ,6>)u) >>166 I60VDC IDpI 
Cjltb “y 6,16 ur 166 itoy&c* 
e|l)6 My e.it III »66 loovpc* 
CMICITM.IlD IMF >.66 loeyDC CM 6>.)0 
cmcho«.l*0 |IUI >60.106 |0>DC CM 


mi 


(TO*.)) 


it >»i 

T0*.)» 

i 

It) »| 

)0#.)» 


U) >.| 

:)o*.)> 


0l)>» | 

f)0*.)> 


0U)>»[ 

|f0".Mt 

CU“>.) 

)0».)*D 

61),.[ 

ttpa.riP 

0“)>»l 


in w 


06 lovoc r* 


c ,.._ tl 

Sever ti 


l.lU’dlSC )0V 80“* I’ll 60.)6 

- - • - - ' ' ’ - 00.66 


eiCCl.lllTChUc )6V I0“* *61 
0 iccf‘I.E)C“Es0 )oy l)“* Ml 60.16 
D|CDt.|*trChlSC 60y I0“* 151 D0»)1 
6(061*015 Ml tooy *00“» COM 

0(006.IS* ),5y 56 00.) #0i,*s 1C>.,011 

Cessierc*.*) i“« “ *c so.®#** 
cosstoc*.*) im« » ic 50.OH# 
cosstcroi.iy i«i •* #c so.onm 

•6Ur> itco 

sift; nil 

C0tl.“l0 106UM 56 0166 ,11561,l)H6.SC“ 
Coll-“ID OOlil* 66 e *60 .[660l,)me.S0“ 
COtl*“lP E““ 66 C**6 ,1*06,1*16.50“ 
Coll.“ID t““ 56 CUD ,1*06,1*16.50“ 
Coil»“lP |00U“ |6 C>66 ,16601,1)116.50“ 

COIIUIP 1661“ 56 0*66 ,16601,»I10.50“ 
Coll.“ID |I 0 U“ It 0**1 ,(6606,1)616.50“ 
Cotl.“lD l* 0 U“ 16 C#*5 ,16606,1)610.50“ 

Tlisitiro* 5*5 l| 

msifnc# sis i i 

TilUlFO* IS* I Ip*)06““ IT, 160““* 
lllSItITOI SIS if 

TllSItITOI MS *S**|6* II TO.| IDM06“# 

TllSIIlTO* IS» *S*IQik || TO.)* I6i*00“. 
TllSItITOI IS# It ip*)«0“. 1)1)10““* 
TllSItITOI IM if »Di)00“# 1)1(60““* 
TllSItITOI IS# |( »0i)0C“» m[|0““t 
TllSItITOI MS It 

TllSItITOI SIS II 

TllSItITOI IS# II #0.)06“. IT>II6““* 
TllSItITOI MS l| 

TllSItITOI Ms IStllll l| T0>I *|)#*00*“ 
TllSItITOI IS# *S1*0I1 |f TO.)* #DU60“. 

TllSItITOI SIS It 
TllSItITOI SIS I* 

TllSItITOI ISI |( 

TllSMMO# IM II 


“D*)66“* IT>ll6“k* 
• OOI*. >1,110“.) 


TllSIkITO# #5# || IOa)D0“» >t>l50*"t 

• UIITO# 6,1# 56 ,|5“ 1C TC.MOO/UOO 

• lltITO* l< 51 ,*6. )C TCiMOO/tTOO 
«|I|6T0I (60 56 ,15“ 1C tC*.«00»106 
ItltlTd (06 61 ,25“ rC TCa.IOO/UOO 

• (ItITCI l,« 81 ,15“ H tCi.li)/tllt 

IfltlTO* MO 16 ,*8» »C TC#.*06/>*06 
•tltlTC* ),» 8* ,18“ )C TC*.lQC/>666 
“lltlTOI 1,15 86 ,*8“ )C TC“.I06/>)DD 

• UtlTOI *,lta (6 ,1(9“ 1 *C0*.160 
6*l|ITOI 6,1 96 ,19“ TC TC*.<66/>I09 

■tltlTCI 6,1 96 ,29“ )C )C*.*00/,606 
#1616)06 l,*)« |l ,119“ > TC*0>.100 
#*6(6)0# (,#). It ,119“ > TC#6»I06 
5|I(9TC6 a,) 96 ,*5« TC T0*.«og/>I60 
#II(|T'>6 )*,) (6 ,1*5“ > TC“6»180 


Sr,* it*t>i,ttiii'i*,,* ti, tilt, sirttmi rnr ntili'rttiK Itilomt <1111111 


(5-12 







Section VI 
Table 0-3 


Mode! -1271B 


Table G-3. Replaceable Parts (Coin'd). 


Reference 

Designation 

HP Part 
Number 

Qty 

Description 

Mfr 

Code 

Mfr Part Number 

>ii>u 

0t9).|0)5 


•M11TC* 20* 58 ,25. Ft TC*>*80/.IOO 

otlll 

C82015 

UI'H 

mti.ms 


•8)1*10* 20* 58 ,25* *C TC*.»00/.IOO 

01121 

0120)5 

*21*70 

m'Mili 


*1818108 20* 5* ,25* *C TC*.*00/.800 

0! I2| 

ce 2035 


.68). 20)5 


"8U810* 20* 58 ,21" *0 TC*.*00/>»00 

Oltn 

CI2015 

* 21*12 

0881.2015 


•151110* 20* 58 ,25* *0 TC*»*00/.*00 

0)111 

C52015 

621*1) 

0(51.2015 


•rOtliC* 20" 58 ,25. *C 1C*.*CO/.IOO 

01121 

2120)9 

•ii'ii 

0*21.2015 


*8813TC* 20* 58 ,25« *C TC*.800/*800 

01121 

CBI019 

* 21*15 

0*81.2015 


"HIli:i 20* 58 ,25* *0 ic*.800/.800 

OltU 

2120)5 

4||6 7& 

0**1.1015 


•8*1510* 20* 58 ,25. *C tC*.*00/.800 

ouit 

CI20J5 

*21*11 

0*81.2015 


*8*1810* 20* 58 ,25* 1C TC*»*Q0/*80Q 

0)121 

CI101I 

»2i*i» 

0*81.1015 


•28t8T0* 10* 58 ,25. 1C 1C*.*002*800 

01121 

CB|0)5 

•21*1* 

0*81.1215 


*181810* 120 58 ,25. 1C TC*"*C0/.*00 

01121 

06(215 

'11*80 

0*81-1015 


*881810* 10* 58 ,25. *C 1C*.*00/»T00 

01121 

ca 1035 

*2l»*l 

0*81.1*25 


*8*1810* 1,8* 55 ,25* *C TC*."00/>100 

01121 

CB|I29 

‘11**1 

0*51.1*25 


*r»[5ic» t,8* 5* ,25. ic ic*.*ob/>:oo 

0)121 

C8I825 

‘2l“*l 

0**1.1825 


*881810* 1 , 6 * 5t ,25. *C TO*.* 00 /.Too 

01121 

Ct|*25 

‘21*1** 

o« >1.1825 


"8SIS1CO 1,8* 58 ,25. *0 1C*.»00/.»00 

0112) 

CBK229 

*2I*>5 



•881510* 1,8* 58 ,25. »C >C*.*00/»100 

01121 

C»l*25 

l?l s 16 

0**1.1825 


*851510* 1,8* 58 ,25. 'C TC*.*0ii/.TO'' 

01121 

C9I»23 

•?i**» 

0**1-1825 


*8*1510* 1,8* 5t ,25. 't 1C*.*00/»100 

0U21 

881*25 

'?!*'* 

!'*>»l-l**5 


•851)10* 1,8. 55 ,25. »C tC*.*00/»T0C 

0112! 

211025 

*2I*«* 

0**1.1825 


•|518t0» 1,8* 58 ,25. *0 TC*.*002.100 

01121 

861*25 

4?imo 

re« J-im 


*8*1810* 1,8* 55 ,25. *C tC*.«00/»lOO 

01121 

cum 

mm 

0**1.2125 


*881810* 2,1* 55 ,25. 10 1C"’»00/.100 

Oltll 

C*2T2) 

*ii*v 

0**1-2125 


*881510* 2,1* 58 ,2*,. *0 »C'.-*00/.700 

0)121 

882125 

*m*» 

0**1.2125 


•881510* 2.1* 58 ,25. 1C tC>.*00/»!00 

01121 

0 2725 

*2l»*« 

0*51.2125 


•131)10* 2,1* 58 ,25. »t fC*.«00/»100 

0! Ill 

2*2725 

821B*5 

o*81.2H5 


*881*10* 2,1* 55 ,25. *0 ie*.*00/*»00 

01121 

C*|l|5 

»?|*«* 

0*51-2125 


*e*t*'C« 2,1* 55 ,25. *0 ic**«002»l00 

0IHL 

C0?7*5 

'll*** 

0*81.1125 


*8*1810* 2,1* 55 ,25. 10 tC*.*00/*100 

01121 

emu 

»2I»6* 

0*81.2125 


»|8|5rc» 2,1* 58 ,25* »C tC*>*00/«100 

01121 

CII1I5 

‘21*6* 

8**1.2125 


• 881810* 2,7* 58 ,25« *C 1C.*001.180 

cult 

292725 

* 21*190 

8*51.2125 


•I 8181 C* 2,1* 58 ,25" »e TC*.*0o/.lC0 

Otlll 

OIT25 

•2IU1 

1*20-0205 


IC 1*1 0 * 'X* lo-** 

01*28 

2 4 7*|C F 

*1101 

1*20.0201 


ic m o* *.» io.*« 

01*11 

ctTfticr 

*?i'n 

1*20.0201 


IC 1*1 0* *“* 10-6* 

01*2* 

C*T*|CT 

*2lu« 

!0J0»O674 

i 

1C IC* TIL L 0-11*8 *.|lt 

01165 

B5l*tl55 

lllul 

1520.0*1* 


IC IC- Hi 5 0-11*8 «-*|T 

01165 

*5t*tl55 

lllui 

1**0*0674 


le LC "l t 0-11*8 *.)Il 

01165 

85T*t»5i« 

*22 



Sol *8516.10 



til 

0*211.1122* 

l 

C/t BOO cut»ur 111.10*1, ool) 

2IH0 

0*tl|.ll||< 

*?) 

flS>It.8!|2» 

l 

*c 80 »»o ai*s. 

2*8*0 

01211.8111* 

*2101 

01*0.121) 


C)1»0 0,01 0* 58 50*00. 

l***0 

01*0-1211 

'11(2 

0180.11)5 


C***CJT0»-M0 ,220*..105 15.00 T* 

5*|86 

(50022^4401542 

'MCI 

01*0.02*1 


0**10110*.*10 |0*».to8 );«DC T* 

5*21* 

1506|C5>*0)5'2 

‘iic» 

01*0.01*5 

i 

e»*»ciic*.*»o tic** .-58 mm *tc* 

Till* 

Q*M5*t)lJO500"VlC8 

*2)S| 

ifU-o;'*!** 


TMMloro* s*. *| 



nr-i 

11**s4 


1**5*1810* 5*5 81 



»*‘*i 

0**1.2115 


•88|iro» no 5* ,25* *c ic..*co/.*oe 

01121 

C821|5 

>21*2 

0*81.21)5 


*881*108 210 58 ,25. 1C to*.*00/.100 

oiui 

292715 

**)•) 

0*51.18)5 


*881510* |0> 55 ,25* 1C te».»00/*T00 

Otlll 

C*I0)5 

*J|M 

0»*!-i!|5 


*8*1*10* *10 5* ,25. 1C 1C*-600/.*00 

01121 

CU7|| 

HI'S 

0*51.11); 


*881*10* 21* ;5 ,25* 1C tc.*00/«*00 

01121 

8921)5 

*21*8 

0*51.21)5 


*1*1810* 2»0 55 ,25. 1C 1C*-*00/.»00 

otlll 

8821(5 


0**1-1025 


*8*1510* I* 58 ,25. 1C tC*-*00/.*00 

0112! 

CBI02I 



t 

*8*1810* )*« 55 ,25. 1C 1C*.*00/.800 

91118 

0856)5 

*21U| 

1*20.0)01 

15 

1C IC Til D.TF28 *.811 

0t2*9 

IS7471S 


1520-0)01 


IC tC in, 0.11*8 a.811 

012*5 

SSTa75S 

*25Ul 

16 20 *0)01 


IC CC lit 0*11*8 ».*I1 

012*5 

|^7«7IN 

*2)UI 

1*20.0)01 


IC tC 1TL 0.11*8 *-811 

012*5 

IS7C7IS 

*2|J1 

)»20.0)0| 


IC 10. tit 0-11*8 «■»!» 

01265 

851*155 

Hlyt 

1*20.0011 


IC 61* lit 5*50 OU't a*1 m 

012*1 

(5l**05 


1520. om 


IC 15* lit *8* t»IN* 

01145 

851*0*5 


i#jo*oo9* 


Ic 6*18 Tit 5*5{5 Su*0 2-15* 

01245 

9V7*C0N 


tB29-009« 


Ic 6*18 lit 5»S0 OgtO 2-15* 

0| 245 

|S7»O0S 

*iJvio 

1*20.011* 


It 15V T?L -88 I—15* 

01265 

551*0*5 

•2JU11 

1520.0012 


IC 0*18 Tit >50»C*.I5V 0u»t 2*15* 

01149 

ls7»on 

*?lut2 

1*20.0012 


tC 0*18 Hi *50-0*.15V Cult 2-15* 

01165 

651*505 


N*‘»' nitr.Mlu. nwii ti» I In*. lur otilriiiii; inlitiriMtinii 





Moilot >127111 


»S:h'Uiiu VI 

Tallin iJ-Ii 


Ttklilo C-Z, HiniliiciviMi' Parts (Cnnt'cl), 


Reference 

Dosionntlon 

HP Port 
Number 

Qty 

Description 

Mfr 

Code 

-- —— 

Mfr Port Number 

Mm 

otn.ooli 

olii-dio 

( 

*11)1100 *00 |t ,||l* 1 10*0**100 

II 


Ci.j/i»gnno*r 

n*!i 


'li no* no li liiirt i ic»ot*[ec 
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Section VI 
Table 0-2 
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Section VII 


1 


Paragraphs 7-1 to 7-5 


SECTION VII ) 
MANUAL CHANGES 


7-1, INTRODUCTION, 

7-2, ’Dils section contains information for adapting 
tills manual to instruments to watch the eontunts do 
not directly apply. The following para^raplm ox- 
plnlnhow to adapt this mtiiiual to apply to older lu- 
struments with lower serial prefixes, 

7-3, MANUAL CHANGES. 

7-1, To adapt this manual to your particular Instru¬ 
ment, refer to Tuhle 7-1 and make all of the manual 
changes listed opposite your Instrument serial num¬ 
ber, Perform those changes in the sotpim, e listed, 
Table 7-2 gives a manual changes summary by 
assembly, 

7-5, If your Instrument serial number Is not listed 
on the title page or this manual or in Table 7-1 Lithe 
right, It may be documented In a yellow MANUAL 
CHANGES supplement. For additional information 
about serial number coverage, refer to INSTRU¬ 
MENT IDENTIFICATION in Section I, 


Table 7-1, Manual Changes by Serial Number, 


Serial Prefix 
or Number 

Make Manual Changes 

1700J00110 and below 

A. O, C, D, E, F, G, If, I 

1700,100125 mid below 

D, C, D, E, F, G, Ji, I 

1700,1001*15 and below 

C, D, E, F, G, II, I 

1700,100176 and below 

D, E, F, G, H, I 

1700,100205 and below 

B, F, G, It, 1 

1700,100235 and below 

F,G, H, I 

1700,100*116 and below 

G, H, I 

1033,100*140 and below 

h,i 

1838,100741 and below 

i 


Table 7-2, Summary of Changes by Component, 
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Section VIII 
Paragraphs 8-1 to 8-10 


SECTION VIII 
SERVICE 


8-1. INTRODUCTION. 

8-2. This manual section provides the Information 
and Instructions required for servicing the HP Model 
4271B 1MHz Digital LCR Meter. Included are 
Theory of Operation and Troubleshooting Guide with 
Circuit Schematics. The Theory of Operation des¬ 
cribes fundamental principles and circuit operating 
theory of the 4271B with block diagrams. Circuit 
schematics, locator illusrations, troubleshooting 
guide, and other technical data necessary for repairs 
are integrated into the service sheet foldouts. An 
Illustration of the instrument interior is shown in 
Figure 8-35. 

Note 

When the instrument circuitry includes 
expanded capabilities' provided by op¬ 
tional equipment, refer to paragraphs 
entitled OPTIONS for specific option 
service information. 

WARNING 

TROUBLESHOOTING AND REPAIR 
ARE ALLOWED FOR QUALIFIED ’ 
TECHNICAL PERSONNEL ONLY. IF 
YOUR INSrRUMENT FAILS, REFER 
INSTRUMENT TO SERVICE PER¬ 
SONNEL. H-P SERVICE OFFICES 
OFFER YOU THE BEST ANSWER TO 
YOUR PROBLEM. A GUIDE TO YOUR 
LOCAL H-P SERVICE OFFICES MAY 
BE FOUND ON THE BACK COVER OF 
THIS MANUAL. 

8-3. THEORY OF OPERATION. 

8-4. This theory of operation has been organized 
into three sections; basic theory, a block diagram 
discussion, and circuit analysis. The basic theory, 
beginning with paragraph 8-11, explains the concepts 
and fundamental theory of the4271B instrument tech¬ 
nique adapted for accurately measuring the DUT and 
for fully achieving automated measurement perform¬ 
ance. The block diagram discussion describes the 


overall circuit operating theory of the 4271B with 
block-to-block signal flow. Included are block and 
timing diagrams. The circuit analysis provides a 
detailed description of how the circuit on each board 
functions. For reference convenience, when servic¬ 
ing the instrument, a circuit description is included 
in the service sheets. 

8-5. TROUBLESHOOTING. 

8-6. This troubleshooting guldeprovides instructions 
and information for locating a faulty circuit instrument 
component that requires service. All instructions 
consider the safety of service personnel who will 
perform the procedures. These diagnostic guides 
are in the form of step-by-step procedures with How 
diagrams. The board level troubleshooting diagrams 
are the procedures for isolating the problem loan 
individual malfunctioning circuit board assembly. 
The guides for locating a 'efective component are 
given on the individual boa service sheets and in¬ 
tegrate service jupport dat — test point locations, 
waveform illusrations, voi ige data, timing dia¬ 
grams, and other technical information in addition to 
providing schematic diagrams for each board, 

8-7. RECOMMENDED TEST EQUIPMENT. 

8-8. The test equipment required to perfrrm op¬ 
erations outlined in this section is listed in Table 
4-1. The table includes; type of instrument re¬ 
quired, critical specifications, use, and recom¬ 
mended model. If the recommended model is not 
available, equipment which meets or exceeds critical 
specifications listed may be substituted, 

8-9. REPAIR, 

8-10. Repair explanations tell how to replace defec¬ 
tive circuit components. The recommended replace¬ 
ment procedures for components and parts which 
require special repair, replacement tools, or test 
equipment should be observed. Correct disassembly 
and the exchange procedures for such special parts 
are outlined in Parar.ramphs 8-71 through 8-75, To 
prevent damage from inproper repair procedure, 
refer to the appropriate manual section before pro¬ 
ceeding with repair. 


8-1 
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Section VIII 

.Paragraphs 8-11 to 8-16 


Model 4271B 


8-11. BASIC THEORY. 

8-12, The HP Model 4271B is comprised of three 
major circuit sections (sec Figure 8-1). The Bridge 
Section, here a voltage (V vnrla j,, t ,) proportional to 
value of DUT (device under test ) and a voltage (V re( ) 
proportional to the Range Resistance are developed 
and transmitted to the measurement section. In the 
measurement section, the value of the DUT is meas¬ 
ured as a ratio of Vvartabto to V„t . This value is 
presented to and displayed by the Digital Control and 
Display Section. The Digital Control and Display 
Section controls the Bridge and Measurement Sections. 

8-13. Bridge Section, 

3-14. A simplified diagram of '.he Bridge Section is 
shown in Figure 8-2. Figure 8-2 is the simplified 
circuit for a C-G (C-D) measurements. 


Va has to be accurately zero for V re i and V var to be 
accurate. To do thisa bridge tcchniqucis used in the 


8-16. For L-R (L-D) measurements, V r ,.f is applied 
to range resistor and V var to H c uk terminal on front 
panel. Thus, the current flowing through DUT is 
determined by the values of V re{ and the range re¬ 
sistor and, therefore, becomes a constant current. 
As the vjltage Vvar across the DUT is the product 
of the above constant current and the impedance 
of DUT, V var is proportional to the value of DUT: 


, 1 ^ , , 8 - 2 ) 


8-15. In making C-G (C-D) measurements, thecon- 
stnnt voltage Vrct is applied to the DUT and V var to 
range resistor G„. The V v » r is a variable voltage 
and is proportional to the values of Cx and G x when 
the unbalance current ij becomes zero (bridge is 
balanced). Derivation of Vvar is given by the follow¬ 
ing equation: 


var 


= -V 


ref 


< ■§* + j 

G lt 


wCx . 
G,t ’ 


(8-1) 


(Rx + jwL x ) is a sample. 


Equations (8-1) and (8-2) are of the same type. This 
shows that the measurement method is same for C-G 
and L-R measurements. As the bridge circuit in the 
4271B uses the four-terminal pair method, lead 
wires can be extended to the measuring point. The 
measuring error can thus be minimized. 



Figure 8-1. Block Diagram of 4271B Principles. 




Figure 8-2, Simplified Block Diagram of Bridge Section. 

1 ■ 1 ii.i 
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Section VII 


CHANGE A 


Page 0-4, Tnblo 0-3, Replaceable Ports, 

Delete following parts: 

A3R27; HP P/Nt 0767-0*130, R-FXD OUlltlft 
A3H28f HP P/Nt 0757-0430, H-FXD 6,11K 1% 

Add following parts: 

A3H27,* HP P/Nt 0008-2108, R-F 7K 0,20% 
A3R28; HP P/Nt 0000-2100, R-F 5K 0.20% 

Page 0-28, Table o-3, Replaceable Parts, 

Add following parts 

A31C7[ HP P/Nt 01 00-0121, C-FXD O.lpF 

Page 0-30, Table 0-3, Replaceable Parts, 

Delete following parts 

HP P/Nt 04271-00101, DECK-R 

Add following parts 

HP P/N: 04271-10041, DECK-R 

CHANGE D 


Page 0-30, Table 0-3, Replaceable Parts, 
Delete following parts: 


FI; HP P/Nt 2110-0305, FUSE 1.25A 250V 
F2{ nr P/N: 2110-0330, FUSE O.OOA 260V 

Add following parts: 


FI; HP P/N: 2110-0007, FUSE 1A 250V. 
F2; HP P/N: 2110-0202, FUSE 0.6A 250V 


CHANGE C 


Page 0-30, Table 0-3, Replaceable Parts, 

Add following part: 

CR6; HP P/N: 1884-0005, THYRISTOR-SCR 


CHANGE D 


Page 0-28, Table 0-3, Replaceable Parts, 

Delete following parts: 

A31C7; HP P/N: 0180-0228, C-FXD 22pF 15VTA 
A31CB; HP P/N: 0180-0228, C-FXD 22pF 15VTA 
A31CR4; HP P/Nt 1002-1168, DIODE-ZENER 9.70V ±2% 
A31R2; HP P/N; 0003-4716, R-FXD 4700 5% 

A31R12; HP P/N: 0757-0438, R-FXD 5. UK 1% 

Add following parts: 

A31CR4; HP P/N: 1802-3100, DIODE-ZENER 10.0V ±2% 
A31R2; HP P/N: 0083-2225, R-FXD 2.2K 5% 
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Section VIII 
Paragraphs 8-17 to 8-22 


8-17. Measurement Section. 

8-18. The Measurement Section employs the dual 
slope type DVM measuring technique. Figure 8-3 is 
a simplified block diagram of the measurement sec¬ 
tion. The C-G measurement equation is then: 


Vvar = -Vrcl * ( "g— ) (8-3) 

[See (9-l)j 

Switches S v , S G , Sxi and Sx 2 are closed and two in¬ 
tegrators are charged for the constant time Tj (20ms). 
The charges q c/L and q c , R in their respective inte¬ 
grators are: 

q C /L=-kl G s v rcf T, (8-4) 

q c ^ = -k 2 ;g— Gs V re , Tj (3-5) 

After charging for Tj, switches Sr, Sc(Sc), Sxi and SX 2 
are closed and q c/L and q C /» are discharged until the 
outputs of the integrators become 0 volts. When the 
discharge time of the C/L integrator is T 2 : 


-Ki 


qjCx 

Gn 


Vrcf G S T, 


Ja Gg 1 
T i Gn Cs 


Cx 


+ Ki Vrcf o/CsTj = 0 

(8-6) 


(8-7) 


Thus, tho value of C x is known by counting anddis- 
playing time T 2 . When the discharge time of G/R in¬ 
tegrator is T 2 : 

Gy 

■^2'"q r ‘V'rcf’GsTj + K 2 V tc ( >Gis*Tj = 0 
„ , ( 8 - 8 ) 
tT“ gT Gx (0 -8) 


G x becomes known by counting and displaying timcTj. 
The coefficients Kj and K 2 do not cause a measure¬ 
ment error. Applying equation (8-2) instead of (8-1) 
to the above enables Lx and Rx measurements to be 


made instead of those for C x and G x . To avoid an 
error caused by interference between simultaneous 
(C-G) and (L-R) measurements, each measu. ement 
should be performed independently. 

8-19. D-Measurements. 

8-20. Switches Sr, Sc, and Sxi are closed and the 
C/L integrator is charged during time T*. After 
charging, switches Sv, Sc, Sxi and Sx 2 are closed 
and the charge of the C/L integrator is discharged 
until the output of C/L integrator becomes 0 volts. 
During discharge time Ts, G/R integrator is simul¬ 
taneously charged. Therefore: 

Vrcf -wCs-T* - Vrcf * -^L-Gb*T 6 = 0 

Gr ( 8 - 10 ) 

F 'itches Sr, S G and Sx 2 now close and the charge cf 
G/R integrator is discharged until the output of G/R 
integrator becomes zero volts. This discharge time 
is Tg, and: 

“Vrcf -§jj. -GsT 5 ♦ V rt f G s T 6 x 0 (8-11) 

From the above two equations: 

Te _ _Cs_ Gx . mCs Gx _ Dx 

T< Gs Cx Gs * qjCx ~ Ds 

( 8 - 12 ) 

When Cs = lOOpF, Gs= lmS and a> = 2,-r-lO 6 rad., 
from the above equation: 

Gs 10' 3 

Ds = = 2.7*10« -100 -10-12 = 1,6920 

(8-13) 

To directly display the value of Dx from the timeTg, 
T« is set to the time corresponding to 15920 clock 
pulses. 

8-21. Digital Control/Display Section. 

8-22. The Digital Section counts and displays time 
interval from Measurement Section and executes 
timing control, range control, etc. of the Bridge 
and Measurement sections. 
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Section vtr 


Model -1271B 


Pago 0-30, Table 6-3, Replaceable Parts, 

Delete following parts: 

Fl[ HP P/Nt 2110-0007, FUSE 1A 260V 
F2t HP P/Nt 2110-0202, FUSE 0,5A 2G0V 

Add following parlst 

Fit HP P/Nt 2110-0305, FUSE 1.26A 2B0V 
F2{ HP P/Nt 2110-0330, FUSE 0.00A 2G0V 


CHANGE E 

Pune 0-3", Tublo G-3, Replaceable Ports, 

Add following part: 

HP P/Nt 0-1271-01002, HP-1B CABLE-ASSY 


CHANGE F 


Page 0-20, Table 0-3, Replaceable Parts, 

Delete following partst 

A34.il; HP P/Nt 1200-0-182, SOCKET-lC 
434.12: HP I>/Nt 1200-0-182, SOCKET-IC 

Add following parts: 

A34J1; HP P/Nt 1200-0438, SOCKET-IC 
A34.I2; HP P/N: 1200-0438, SOCKET-IC 


CHANGE G 


Page 0-17, Table 0-3, Replaceable Parts, 
Delete following parts: 


A12C8; HP P/Nt 0121-0105, 
A12C13; HP P/N: 0121-0030, 


CAPACITOR-V TRMR-CER 0-36pF 350V 
CAPACITOR-V TRMR-CER 6.6-18|>F 360V 


Add following parts: 


A12C8t HP P/N: 0121-0030, 
A12C13; HP P/N: 0121-0050, 


CAPACITOR-V TRMR-CER 5.G-18pF 350V 
CAPACITOn-V TRMR-CER 2-8pF 350V PC-MTG 


CHANGE H 


Page 0-3, Table 0-3, Replaceable Parts, 
Delete following parts: 


AIX21L; HP P/N: 1251-2035, CONNECTOR-PC 
A1X25L; HP P/N: 1251-2035, CONNECTOR-PC 
A1X31L; HP P/N: 1251-2035, CONNECTOR-PC 


Add following parts: 

A1X2IL; HP P/N: 04271-30030, CONNECTOR-PC 
AIX25L; HP P "N: 04271-30030, CONNECTOR-PC 
A1X31L; Hr P/N: 04271-30030, CONNECTOR-PC 

Page 6-31, Table 6-3, Replace: bio Parts, 

Add following parts: 

HP P/N: 04271-77221, EXTENDER BOARD ASSY 

HP P/N: 04271-77223, EXTENDER BOARD ONLY FOR A10 BD 









Section VIII 

Paragraphs 8-23 to 8-28 


Model 4271B 


8-23. BLOCK DIAGRAM DISCUSSION. 

8-24. Figure 8-4 is a simplified block diagram ol 
tl~ Model 4271B, This diagram is composed of 
blorks representing board assemblies. 

8-25. Analog Section. 

8-26, Figure 8-5 is a detailed block diagram of 
analog section, Outputs of A4 Oscillator are sent to 
A9 Power Amplifier, A8 Modulator and A13 Reset/ 
Clock Pulse Generator, Lpot terminal on front 
panel of 4271B is connected to All Current Detector. 
All Current Detector detects andamplifies unbalance 
current of bridge which is the difference of current 
flow between DUT and range resistor of A12. The 
output of All Null Detector is sent to A8 Modulator 
as an unbalance voltage signal. A8 Modulator con¬ 
trols the amplitude and phase of a modulated voltage 
to drive the unbalance voltage to be zero volts. This 
modulated voltage and the constant voltage from A4 
Oscillator are applied through switches to the power 
amplifiers of A9, respectively. One output of A9 
Power Amplifier is fed to Heim terminal and the 
other to the range resistor of A12. Range resistors 
of A12 are switched by the range control signal from 
A16 Function/Range Control. Vd vhlch is the voltage 
of Hpot terminal and Vn which is the voltage across 
the range resistor are sent to AIO Buffer Amplifier/ 
Gs, Cs CKT, Vd and Vh are npptied to A6, 7 Phase 
Detector/Integrator through switches, Cs/Gs circuit 
andamplifier which are controlled by the signal from 
A15 Step Control. A6 and A7 convert measured 
quantity to time interval by the dual slope technique 
and the time Interval signal is sent to A14 Gate/ 
Transfer Control. The reference phase signals re¬ 
quired in the phase detectors of A6 and A7 are gen¬ 
erated by A5 Reference Phase Generator. 


8-27. Digital Section. 

8-28. Figure 8-6 is a detailed block diagram of 
Digital Section. Board A13 is the Reset/Clock Pulse 
Generator. It produces 500kHz clock pulses gen¬ 
erated by a 1MHz sine wave and operates whenever 
the power switch is on. During the sampling time 
reset pulses are generated. In A14 Gate/Transfer 
Pulse Control the counter reset signal and gate 
signal are transmitted to A18 Counter. A 400psoc 
time span is generated. A switch control signal is 
generated and transmitted to A6, A7 Integrators, 
A step shift signal is transmitted to A15 and with the 
step signal from A15, the transfer pulses are trans¬ 
mitted to A18 Counter and A19 Display. In A15 Step 
Control, the step counter is advanced by the step 
shift signal from A14. The step signals generated 
by the step counter control switches of AIO Buffer 
Ampl. & Cs, Gs Ampl. AI5 receives integrator 
zero detect signal from A6/A7 or overflow signal 
from A18 and transfers "0" detect signal to A14. 
In A16 Function and Range Control, range and func¬ 
tion signals are generated by range and function 
signals from A2 Front Panel (or Remote) and trans¬ 
mitted to A17 Auto Range and Lamp Driver. The 
range switch sip nal is transmitted to A12 Reference 
Resistor, A17 Auto Range/Lamp Driver, lights the 
unit lamps of A19 Display by decoding function and 
range signals from A16. The control signal for auto 
ranging is generated by signals from A13, A15 and 
A18 and transferred to A13 and A16. In A18 Counter, 
by the enabling gate signal from A14, clock pulses 
are counted in the decimal system. Meaningless 
digits are blanked depending upon position of Range 
and Function control settings. The overflow signal 
is transmitted to AI5, A16 from the A18 counter. 
Also produced is the 10000 count detect signal and 
the 15920 count detect signal which are transmitted 
to A14 to control change time of integrator. In A19 
Display, LED-ICs are used. Each of the ICs in¬ 
cludes a BCD to decimal decoder and a latch memory. 
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Section VII 


CHANGE I 

Pago 0-4, Table 0-3, Hoplacouble Parts List, 

Pago 8-43, Figure B-41, Component Locations, 

Pugo8»43, Figure 8-42, Schematic Diagram, 

Delete following parti 

A3C1I| HP P/Nt 0180-0078, C 22pF, 50V 
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Section VIII 
Figure 8-4 



«/?!» BMX» 


Figure 8-4, Simplified Block Diagram. 
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section VIO 
Figure 8-5 


Model 4271B 



* l: Whrn L-RANGE I* MlwtnJ tut »l»*n In 
diagram, QT, Q6 and Q0 arr turnrd on, 
r»»pevl|»*t)r. 


* 2 : K|, K* amj K) Urn on wrufdj^ to followinit 
RANGE un*l FUNCTION aailcN portion*: 


K, 

CM U 

K| 

C, 1 U C, 1 l, 1 

K> 

C, ) L ! r. U, 1 

K. 

l',l L, J 

0. 

CM u 


•3r K u Kt and Kj (urn cn arrofdinic tu (otluwtait 
RANGE Mil FUNCTION mitli petition*: 


K. 

C, 2 U j 

K> 

C, 3 L, 2 

K, 

t\ f t, I 


Figure 8-5. Detailed Block Diagram (Analog Section), 



Fig .re 8-4 
Simplified Block Diagram 


SEE INSIDE 
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Section VIII 
Figure 8-6 



TO XAIQ 


TOXAIO 

XAI4 


) 

Figure 8-6. Detailed Block Diagram (Digital Section). 
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section VIII 
Figure 8-15 


Model 4271B 


(2) Unit/Decimal Point Display indications. 
Troubleshoot according te Figure 8-19. 

(3) Annunciator Check. 

(3-1) UNBAL lamp. Model 4271B Setup: 

UNKNOWN.SHORT 

FUNCTION .C-C 


i UNBAL lamp should turn on and off at 

rate of sample RATE. If not, check A13 
(UNBAL F/F) and A19 (UNBAL lamp). 

C -2) OUT OF RANGE lamp. 


UNKNOWN.OPEN 

RANGE. 1 

FUNCTION . L-R 


NOTE 

Number and time relationship of 
pulses for one measurement cycle 
should be cxactlv as shown. 

Waveform 



RESET (A13TP1) 
Sx (A14TP3) 

SY (A14TP4) 

Ss (A15TP9) 

SRANGEM15TP12) 
SduT (A15TP13) 

S G (A15TP14) 
S C (A15TP15) 



~ STEP I 

(A15TPI) 

- STEP 2 

(A15TP2) 

_ STEP 3 

(A15TP3) 

- STEP 4 

(AI5TP4) 

■ STEP 5 

(A15TP5) 

- STEP 6 

(A15TP6) 

- STEP 7 

(A15TP7) 

- STE n 8 

(A15TP8) 


Figure 8-15. Waveforms for Analog/Digital Isolation. 
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Figure 8-7. Timing Diagram. 
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Figure 8-17 
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OK 

r-* A10 is faulty, 


Trigger oscilloscope 
externally with signal 
from A4TPI, 

Check waveform at 
A5TP2 & TP3, 

There is 00® phase 
shift between these 
two signals. 
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Figure 8-17. Measurement Section 









Figure 8-16. Bridge Section, 
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8-29, TIMING DIAGRAM DISCUSSION, 

0-30, The dual slope typo DVM which Is used In the 
Model <1271B individually Integrates the real parts 
(G/R)nnd imaginary parts (C/L)of the measured volt¬ 
age, This Interaction Ib performed alternately to 
avoid mutual Interaction, When the AUTO range 
Is selected, C/L and G/R are initially charged to¬ 
gether and discharged to select the suitable range, 
C/L and G/R are again charged together, C/L Is dis¬ 
charged and counted and then G/R tschargedand dis¬ 
charged and counted, Before discharging, the Inte¬ 
grator charges for 400/' tec to measure small values 
correctly (see Figure b *7), 


8-31. For descriptive purpose refer to Figure 0-7, 
When the power switched to on, there is about 2see 
hold time until the output of OSC becomes stable. After 
this hold time n reset pulBC Is generated by the reset 
one shot and all the logf ■ circuits are reset. An 
offset 1 pulse (30msec) is generated with the reset 
pulse and during this time (30msec) the offset adjust¬ 
ment of AC, A7 is performed. Alter offset adjustment 
the offset 2 pulse (20msec) is generated. An offset end 
pulse (4/isec) is generated by the output of offset 2 
pulse and with this pulse a 2msec held signal is gen¬ 
erated., Durlngthis time the outputs of the integrators 
are driven to zero. At this moment, step 1 begins. 
In stop 1 So, Sv, Sx signals are turned on to inte¬ 
grate the unknown signal through G 5 or A10. The 
charge time is set at 10000 counts (20msec), When 
the detect signal of 10000 counts Is generated, a 2ms 
hold signal is generated and step 2 starts and Sx is 
turned off, During step 2, S tI , S c , S r , Bignals are 
turned on to discharge with reference signal, A 800 
psec time span after the 2msec hold time protects the 
zero detector from mts-opcrntlng because of switch¬ 
ing transients. The gate of counter is opened after 
eaOpscctimc span. After gute is opened, the two in¬ 
tegrators are discharged with reference signal and 
counting is performed until the output of the inte¬ 
grators become zero and n "0" detect signal is gen¬ 
erated (at the end of the count). That is to Bay, the 
range is set by the larger of C/L or G/R. If the count 
in step 2 is between 1602 and 18040, a "start meas¬ 
ure" signal is generated; if not, a "range shift" signal 
and an "up shift" or "down shift" signal are generated 
If a "start measure" signal is generated, the offset 
adjust by offset 1 is performed again and stop 3 begins. 
If a "range shift" signal is generated, the offset 1, 
offset 2, and stop 1 begin again (on another range). 


Section VIII 
Paragraphs 8-20 to 8 '35 


Beginning witli step 3, an actual measurement is per¬ 
formed, 

8-32, Steps 3 to 6 are the C/L measuring cycle. Stop 
3 is as same ub step 1 (sometimesthe range iBdlftcr- 
ent), In step 3, the unknown Blgnal is charged up 
during 10000 counts. A 2msec hold is performed and 
then step 4 starts. After the 2msec Hold, the in¬ 
tegrator Is charged with the reference signal for 400 
psec through Gs of A10 (Sy is on). The Sy i3 turned 
off and Sxls turned on. The G/R Integrator is dis¬ 
charged with reference signal until output of the Inte¬ 
grator becomes zero. During this discharging, a 
small portion of C/L, which originated when G/R was 
charged, flows away. This is the compensation cycle, 
After compensation cycle, a 2msec bold time is used 
again. After the hold time, Sy is turned on, C/L in¬ 
tegrator Is charged through C s of A10 with the refer¬ 
ence signal for 400psoc, Sxis turned on and C/L In¬ 
tegrator is discharged with reference signal after 
Sx is turned on, The gate of counter is opened until 
output of C/L Integrator becomes zero and number of 
the counts is displayed with C/L transfer pulse. 


8-33, Stops 0, 7, 8 are the G/R measuring cycle. 
This cycle is as same ns the C/L measuring cycle 
except that C/L is exchanged for G/R. 

8-34, D Measurement. 

8-35, In D measurements the first to fifth steps are 
performed the same as for G or R measurements. 
After the 2msec hold time of sixth step, Sy signal is 
at high level for 400psec, The integrators are 
charged up through Gs of A10 board by reference signal 
After this 400psec, Sy signal becomes low level and 
Sx signal becomes high level and charging starts. As 
soon as it passes 400/isec (after Sx signal is at high 
level), the Gate is opened and continues to remain 
open for 15D20 counts of counter. Immediately after 
the 15920 counts signal is detected, a 2msec hold 
signal is generated and seventh step starts. In seventh 
step, G/R integrator is integrated through Gs of A10 
board by unknown signal until output of C/L integrator 
becomes 0 volt. As integrated value of G/R integrator 
has D information, the G/n integrator is discharged 
by reference signal in either step and its discharging 
time is counted and displayed. The display of the 
value of D is performed by G/R transfer pulse which 
is also used as na END pulse. 


8-9 
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Section VIII 
Figure 8-18 


Set LINE to ON, RANGE to AUTO. 
Measuring rate lamp turns on and off? 


Does measuring rate lamp 
turn on and off on AliTO 
and MANUAL ranges? 


Does counter display 
change with MANUAL 
TRIGGER? 


Turns on and off 
on each range. 


Turns on and off 
on MANUAL 
range only. 


C/L and G/R 
Change. 


C/L Changes. 


G/R Changes. 


GO TO 

Paragraph 8-59 

Unit/Decimal Point 
Display Indications. 


Check: 

A15 STEP CKT, 

A16, A12 AUTO SIGNAL, 
A17 \UTO RANGE CKT, 
and A18 COUNTER. 


Check: 

A13 Sample Rate 
Cenerator and 
Reset Gate CKT. 


Check: 

A14 Transfer Pulse 
Generator, 

A15 Step counter and 
A19 LED. 


Check: 

A14 Transfer Pulse 
Generator and 
A19 LED. 


Figure 8-1B, Trouble Diagnosis from Measuring Rate Lamp Indications. 


i 
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Section VIII 

Paragraphs B-BC to B-42 
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8-30, OPTIONS, 

0-37» Option 001, 

B-3B, The block diagram of OPT 001 (A21 
Dine Voltage Supply) Is shown In Figure B-U, Dins 
voltage selection Is accomplished by control signals 
from external bine voltage controller which turns 
transistors Q1 to Q40 on or off, Switching tran¬ 
sistors connect or disconnect resistors In a weighed 
BCD code referred to the stable +BV reference volt¬ 
age, This switching system delivers exact Incre¬ 
mental output voltages from 0.0 to +30,0V DC 
synthesized from the +50VDC supply. As long us a 
reset pulse Is not supplied to the circuit after a volt¬ 
age setting) the bins voltage applied to sample does 
not change even if the setting bins voltage of the con¬ 
troller Is varied. When the bias voltage Is changed, 
switching voltage transients are not generated. Thus, 
the unknown device (or sample) can not bo Injured or 
destroyed by Opt, 001 Bias Control circuitry, 

NOTE 

This option supplies a bias voltage to 

the sample (not a bias current). 


B-30, Option 002, 

8-40, Hofer to Figure B-9, Tim Interface board 
A23 C/L Parallel BCD Output (Option 002) con- 
Jllons capacitance or Inductance data from4271B 
standard Instrument for trunsfer to a digital re¬ 
corder. Tran sferred data are stored in a latch 
memory by a CXfer pulse and printed by digital 
recorder which is Instructed to print by a t-PC 
(Print Command) pulse. The 4271B can not bo 
triggered ns long ns the +INIIIB1T Bignni Is at high 
level after +INHIB1T signal is delivered from digital 
recorder to 4271B by leading edge or +PC pulse, 
Signals for Data Multiplier, Unit, Out of linage, 
Unbal, Minus and so on are also transferred from 
4271B to digital recorder and printed accordingly, 
liefer to Smtlon III for printing and timing formats. 


8-41, Option 003, 

B-42, Circuits or A24 Board (Option 003; are 
about the same as for A23 Board or Option 002 
(q. v). Thus, nn explanation for A24 is omitted, 



Figure 8-8, Block Diagram of A21, 


STANDARD 42710 



RANGE SIGNAL 
FUNCTION SIGNAL 


TOlD 

DRIVER 


RANGE/ 

UNIT 

DECODER 


DIGITAL 

RECORDER 


+INHI8IT 

DATA MULT SIGNAL 
---- 1 

_UNIT SIGNAL 


Figure 8-9. Block Diagram of A23 (Option 002). 







Figure 8-19. Troubleshooting from Unit/Decimal Point Display. 


■ 

N> 

O 


Are all counter display* lit/ 


NO 


VES 


Docs MEAS RATE 
bmp light In AUTO 
RANGE? 


Check display with 
following I able. 


YES 


NO 


AIO is defective 


GO TO Paragraph B-Sfl(t) 
Measuring Ibtc Lamp 
Imllcutlon. 


FUNCTION 

RANGE 

C-L Display 

G-R Display 


1 

0.000 pF 


C - D 

2 

00. 00 pF 

.0000 D 

3 

000. 0 pF 


4 

0.000 oF 



l 

0.000 pF 

00.00 pS 

C - G 

2 

00.00 pF 

000.0 pS 

3 

000.0 pF 

0,000 m3 


4 

0.000 nF 

00,00 rnS 


1 

000.0 nil 

o.ooo rt 

I. - R 

2 

0.000 pll 

oo.oo a 

3 

00.00 p II 

000.0 (1 


4 

000.0 pll 

o. ooo *n 


1 

000.0 nil 


L - D 

2 

0.000 pll 

.0000 [) 

3 

00.00 pll 


4 

000.0 pll 



Cheek with following matrix. 


v n. Decimal 

'vPolnl 
Unit 

Display 

A decimal point Is 
not lit or is III In 
wrong place. 

A decimal point Is not 
lit but lighting point Is 
correct. 

Every decimal point Is 
lit but Incorrectly. 

Ail decimal 
point displays 
are correct. 

A l r nll is not 
lit or Is lit 
Incorrectly. 

AIO or AIT Range/Function 
CRTs. AH Transfer Pulse 
Generator CKT or AIO LEI) 
and lamp. 

AI7 Range/Functlon CK^ 
or AIO LED and Lamp. 

A16 or A17 Range/FUnclion 
CKTs or AH Transfer Pulse 
Generator CKT. 

A17 Unit 
Decoder CKT 
or AIO Lamp. 

A Unit Is not 
lit but light¬ 
ing point is 
correct. 

A17 Range/Fund Ion CKT, 
AI4 Transter Pulse Gene¬ 
rator or AIO LED and 

Lamp. 

A17 Range/ftmr lion CKT 
or AtD LED and Lamp. 

A17 Deelnul Point Decoder, 
AI4 Transfer Pulse Generator 
CKT or AIO Lamp. 

AtT Unit 
Decoder CKT 
or AIO Lamp. 

Every Unit 

Is lit but | 

Incorrectly. 

AI6 or A17 Range/Func- 
tion CKT, AH Transfer 
Pulse Generator or AID 

LED and tamp. 

A17 Vnlt/Declnul Point 
Decoder CKT or AIO 

LED. 

A17 Range/Function CKT, 
AH Transfer Pulse Gene¬ 
rator CKT or AIO Lamp. 

A17 Unit 
Decoder CKT. 

AH Units 
displays 
arc correct. 

AIT Decimal Point Decoder 
CKT. AH Transfer Dulse 
Generator or A19 LED, 

AI7 Decimal Point Decoder 
CKT or A10 LED, 

AIT Decimal Point Decoder 
CKT or AH Transfer Pulse 
Generator CKT. 

CO TO para¬ 
graph B-59<3). 


* 
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Figure 8-19 Model 
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8-43, Option 004, 

8-44, The block diagram of Option 004 Para¬ 
meter Serial BCD Output Is shown In Figure B-10, 
Option 004 Is an Interface option which transfers C/L 
and G/R/D data from 4271B to a digital recorder. 
Data, Out of Range, MIhub, Unbal and D—*G Infor¬ 
mation transferred from 4271B through Inlch memory 
and decoder to recorder. The Print Command signal 
(+PC) Is generated by an END signal and directs 
printing, A +INHIBIT signal Is routed from recorder 
to 4271B by leading edge of +PC signal and rejects 
triggering of 4271B, G/R data is transferred after 
transfer of C/L data and the 4271B rejects generation 
of a Reset pulse and data Ib held during the two 
transfers (DTP + HOLD), Data Mult, and Unit 
signals ore transferred through decoder and gated by 
Blgnals G1 and G2. G1 and G2 signals are generated 
by DTP + HOLD, CXfer, INHIBIT, Sample Rate and 
RESET signals and Instructs transfer timing of Unit 
and Data Mult, signals depending upon transferred 
data (C/L or G/R/D). 

8-46, Option 101, 

8-46, The Block diagram of option 101 HP-IB Inter¬ 
face Is shown In Figure 8-11, The Hewlett-Packard 


Section VIII 

1 Paragraphs 8-43 to 8-40 

' ' 1 

Interface Bub (HP 7 IB) Is a carefully defined Instru¬ 
mentation Interface which nlmpltfles the Integration 
of Instruments, calculators, and computers Into 
systems, The HP-IB employs a IC-linc Bus to In¬ 
terconnect up to 16 Instruments, Normally, this Dus 
Is the boIc communication link between the Inter¬ 
connected units, Each instrument on the Bus is con¬ 
nected in parallel to the 10 Bus linos. Eight of the 
lines ore used to transmit data while the remaining 
eight linos are used Tor communication timing 
(Handshake) and control. Data Is transmitted on the 
eight data linos us a Bories of eight-bit characters 
("bvtcs h ), Normally, a seven-bit ASCII code Is used 
with the eight bit available for a parity chock. Data 
is transferred by means of an Interlocked "hand¬ 
shake" technique which permits asynchronous com¬ 
munication over n wide range of data rates. Figure 
8-12 Illustrates the HP-IB interface connections md 
overall Bus structure, Bub communication Is con¬ 
trolled by the five general Interface management 
(control) lines. These lines determine how Informa¬ 
tion will be Interpreted by devices on the Bus, The 
data bus (lines DIOl through DIOS) is used to transfer 
Information between devices on the Bus, The throe 
data byte transfer control (handshake) lines permit 
synchronization of the data transfer on the data bus. 



8-11 
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Section VIII 
Paragraphs 8-60 to 8-64 


OUT OF RANGE lamp should be lit. If not, 
follow Figure 8-20. 

(3-3) D*G, R lamp. Model 4271B Setup: 


UNKNOWN.SHORT 

RANGE. 4 

FUNCTION.L-D 


D*>G, lamp should be lit in above set¬ 
up. If not, follow Figure 8-21. 


8-60, Troubleshoot according to Figure 8-22, 

NOTE 

Model 427IB has a terminal (.19) which is 
used as +5V power supply for logic probes 
and logic pulser. Refer to Figure 8-36. 

8-61. Troubleshooting from display conditions. 
Model 4271B settings: 

FUNCTION.C-G 

RANGE. 3 

TRIGGER.. INT 

UNKNOWN.tflOOOpF 

Check unit according to Figure 8-23, 

8-62, Auto range check, 

a. Remove A6 and A7. 

b. Set RANGE to MANUAL 1. 


c. Check waveforms at A17TP4, A17TP5, A16- 
TP2 AI6TP3 with an oscilloscope to deter¬ 
mine if they satisfy following equation: 

If tho Signal at A16TP2 is P2, and 
Signal at A18TP3 is P3, and 
Signal at A17TP4 is P'. and 
Signal at A17TP5 is P5, then: 

Then P3 = P2>P5 * P2'P4. 

If satisfied, check A17. If not, Check A16U5, 

8-63. Troubleshooting Guide for Di'dttl Section. 

8-64. This Digital Section troubleshooting guide 

should be used independent and supplementary to the 
main procedures in Paragraphs 8-57 to 8-62, 

a. Set 4271B as follows: 

FUNCTION.C-G 

RANGE.AUTO 

TRIGGER.RMT/MAN 

REMOTE TRIGGER .. Connect to Pulse 

Generator. 

b. Remove A6 and A7 boards. 

c. Trigger 4271B with Pulse Generator and check 
A15TPI thrugh 8 (STEFS 1 thru 8). Following 
four cases are possible: 

(i) No STEP signal can be seen: Check voltage at 



Docs MEAS RATE lamp 
turn on and off? 


YES 

__ 1 


NO 

r 

Is the C/L display ^_ 



| 

FUNCTION— C-G 

TRIGGER—— MANUAL 

Docs C/L display change 
with manual Irlggcr? 

1 NO 

0 . 000 ? 

YES | NO 



1 ] 
Check A16 OUT OF t ' 

RANGE CKT, or choclt A18 

A19 Lamps. Counter. 


YES 



1 

GO TO para¬ 
graphs^!) 

Measuring Rate 

Lamp Indications. 

i 


Figure 8-20. Annunciator Check (1). 



TRIGGER: INT 

Does Meas. Rate lamp 
turn on and off? 


YES 

| 

NO 



-1 

Is turn on time 

GO TO para- 

very long? 

NO 

-1 

graphB-59(l) 

Measuring Rate 

YES f 

|-'- 

Lamp Indications. 

1 

Check AI3 D*G 

1 

Check A16 D«»G 


change generator 

change CKT, A19 


CKT. 

lamp. 



Figure 8-21. Annunciator Check (2). 
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Figure 8-22. Troubleshooting Diagrams for Digital Section. 



Figure 8-22 Model 4271B 




\ 



(HANDSHAKE) line* 


Monogamenf (CONTROL) Line* 


Figure 8-12, Interface Connections and Bus Structure, 


Section VIII 

Paragraphs B-47 to 8-54 
8-47, TROUBLESHOOTING. 

I 

CAUTION 

THE OPENING OF COVERS OR THE 
REMOVAL OF PARTS, EXCEED 
THOSE TO WHICH ACCESS CAN BE 
GAINED BY HAND, IS LIKELY TO 
EXPOSE LIVE PARTS. IN ADDITION, 
ACCESSIBLE TERMINALS MAY ALSO 
BE LIVE, 

THE APPARATUS SHALL BE DIS¬ 
CONNECTED FROM ALL VOLTAGE 
SOURCES BEFORE ANY ADJUST¬ 
MENT, PARTS REPLACEMENT, OR 
MAINTENANCE AND REPAIR ARE 
PERFORMED FOR WHICH THE IN¬ 
STRUMENT MUST BE OPENED. IF, 
AFTERWARDS, ANY ADJUSTMENT, 
MAINTENANCE OR REPAIR OF THE 
OPENED INSTRUMENT UNDER 
VOLTAGE IS REQUIRED, IT SHALL 
BE CARRIED OUT ONLY BY A SKIL¬ 
LED PERSON WHO IS AWARE OF 
THE HAZARD INVOLVED. 

8-48, INTRODUCTION, 

8-40, Troubleshooting procedures to board level of 
427IB are contained in paragraphs 8-50 to 6-00. 
Troubleshooting to component level for each board 
assembly is described in SERVICE SHEET of each 
board. The troubleshooting outlined in this section 
should be done following (low as shown in Figure 
8-13, If 4271B is used as an clement of a Bystem, 
the troubleshooting procedure should be applied only 
after determining that 4271B itself iB at fault. 

Note 

The search for and locations of a fnulty 
component in option 101 HP-IB Inter¬ 
face is done in accord with the trouble¬ 
shooting flow diagrams in Figure 8-31, 

To facilitate an "easy to make" failure 
diagnosis, a "signature analysis" 
method was adopted for troubleshooting 
option 101 HP-IB Interface, When 
diagnosing with this method, a Sig¬ 
nature Analyzer (HP 5004A) is neces¬ 
sary to property employ the procedures 
and associated signature maps (see 
service sheets). Refer to paragraph 
8-G9, 

Board assemblies (which include option boards or 
4271B) are classified into three general groups: 

option board assemblies, analog section board as¬ 
semblies, and digital board assemblies in standard 
instruments. The troubleshooting procedure for iso¬ 
lating the trouble to one of the three groups is ex¬ 
plained in paragraphs 8-60 to 8-54. Procedures for 
troubleshooting to board level for a particular board 
assembly group is described in paragraphs 8-55 to 
8-60, Theory of operation is covered in paragraphs 
8-11 to 8-46 and, for quick and easy troubleshooting, 
should be well understood. 


Model 4271B 


8-50. TROUBLESHOOTING TO BOARD 
ASSEMBLY LEVEL, 

8-61, TroubIeE|iooting 1 procedure to isolate group 
Which contains trouble from the three major board 
groups (option board assembly group, analog board 
assembly group or digital board assembly group) of 
a standard instrument is ns follows: First treated 
is isolntlon procedure for option board assembly 
group, then analog board assembly group and digital 
board assembly group or a standard instrument. 
Thus, if Instrument is not an option unit, isolation 
procedure paragraph 8-52 for option board assembly 
group paragraph 8-62 may be skipped (annlog/digitnl 
isolation procedure is necessary), 

8-52, Isolation Procedure for Option Board Group, 
Isolate Option Board Group by using procedure in 
Figure 8-14, 

8-63, Isolation Procedure for Analog and 
Digital Circuits, 

8-64. A method for isolation of Analog/Dlgltnl 
trouble using only 4271B front panbl controls is des¬ 
cribed in Table 8-1, If Anniog/Digitai Isolation is 
not possible from Table 8-1, follow this sequence: 

a. Turn LINE switch to ON, 

b. Remove top cover from instrument, 

c. Check power supply voltuges: 

A3TP1 t20V±lV ) 

A3TP2 f 10V *0.05V l to A GND 

A3TP3 -12V ±0, IV J 

A3TP4 +5V ±0. 2V to D GND 

If above chock point voltages are not satisfac¬ 
tory, trouble Is in Power Supply Section. 

d. Chock 1MHz oscillation at A4TP1 for: 

1MHz ilOOHz, 0.7Vrms ±10%, If not within 
tolerance, trouble is in A4 Oscillator, 

e. Remove A6 & A7 boards from instrument, 

f. Sot controls of monitoring oscilloscope to: 


TIME/DIV.20msec/div 

V/DIV.5V/dlv 

TRIGGER.EXT with signal 


at A13TP1, 

g. Chock as follows: 

Note 

If any one chock falls, a trouble is in 
Digital Section, If so, troubleshooting 
to board level (Digital Section) should 
be done. If all checks are correct, 
trouble should be in Analog Section. 


8-12 
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Section VIII 
Figure B-23 


OUT OF RANGE LAMP 


SETUP 


Normal display 


D*G, R LAMP 


DECIMAL POINT 

I 


UNIT 


REMOVE A« 6 A7 
RANGE: 1 
FUNCTION: C - D 
TRIGGER: INT 


LIT 


TROUBLESHOOTING 


la voltage at AI6Q1 collector at low level? 

UOK, cheek AM) mil ol range lamp (DS15, IS, 17). Hoot, chock AIS, 


FUNCTION: r.0 
RANGE: I 
TRIGGER: INT 
UNKNOWN DEVICE; 

F.IOOpFl 


LIT 


Manually act RAN<jK 
and FUNCTION according | 
to table on right. 


RANGE FUNCTION: C-G 


O.uOO 

00.00 

000.0 


Check Tallowing: 

1. Is waveform at A13UI0 pin 12 the same as Reset pulse at AUTPI ? 

2. la voltage level at AIM): collect',Mat low level? 

""‘‘1” e "O* aatlsRed, check AM. II I and 2 are satisfied, check 
Al» DKS, R lamp (DS2I, 22). 

If I Is sulisf'.ed and 2 la lot pattatied, check Al«. 


f ■ RANOE ' 

AI6TP2 

AI6TP4 

1 1 

IOW 

LOW 

1 2 

HIGH 

LOW 

3 

LOW 

HIGH 

4 

moil 

HIGH 


Every RANOE and 
FUNCTION 


See Figure 3*5 


FUNCTION 

CHECK 1*0 INT 

mcii/Low 

C - 0 

AISTP7 

HIGH 

AISL2 

LOW 

L- R 

AISLI 

LOW 

AISL7 

HIGH 

L- 1) 

AISLS 

HIGH 


Are all as above? 


NO 


YES 


Check AI6 


Check AI7 


Are there any blanks In display? 

1 >®_ I ves 

Go to Iradtleahootlng of 
decimal point dlaptay 


Check AID 


f*) MINUS 


UNDAL 


UNDLANK CONTROL 


NUMERIC DISPLAY 


FUNCTION: C - C 
RANOE: I 

sssScUiiMjk, |, saissr* 

connecled). Set I ' 

to minus f-) wttll 
OFFSET AIM, 


Does DC voltage at AMU10 pin 3 change 5V to OV 
with rent adjustment ? 


NO 


r 


YES 


Check At* 


Check A10 


Remove All 


LIT 


Remove AS, A7 


0000 ’ 
0000 


ftwa voltage waveform al A13«JI0 collector took like this: 


II no, check AI3 Unbal F/F. 

II yee, check All lamp DS19, 20. 



Checa A18. If either C/L or G/R Blanking Is faulty, chrgk LED. 


Check overRow CKT B overflow CKT Is OK, th-yk LED. 


i i 


Figure 8-23. Troubleshooting from Display Condii.iins, 


8-23 


















Section VIII 

Paragraphs 8-65 to 8-68 
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A13TP4 (OFFS ET END) and A14TP2 (STEP 
SHIFT). If both OFFSET END and STEP SHIFT 
exist, A15 board is faulty. If only OFFSET 
END signal exists, A14 is faulty. If both 
signals do not exist, AI3 board is faulty. 

(ii) Only STEP 1 signal can be seen (Refer to Fig¬ 
ure 8-24): If STEP 1 signal is completed 
(«*21ms positive pulse), A16 board is faulty. 
If not, follow Figure 8-25. 

(ill) Measuring Cycle Is stopped at STEP 2 or be 
yond (Refer to Figure 8-26), Check A15 board. 

(Iv) When FUNCTION is set to C-D or L-D: 

If STEP 6 signal Is not completed, follow Fig¬ 
ure 8-27. 


8-65. Troubleshooting Guide for Option 004. 

8-66. This paragraph contains troubleshooting pro¬ 
cedures for isolating a defective board. Two pro¬ 
cedures (with and without Digital Recorder) and des¬ 
cribed below. Troubleshooting to component level 
is described in Service Sheets. 


a. When a Digital Recorder Is connected to 4271B, 
troubleshoot in accord with Figure 8-28. 

b. If Digital Recorder is not connected, trouble¬ 
shoot as shown in Figure 8-29, 


8-67 TROUBLESHOOTING TO COMPONENT LEVEL. 

8-68, Troubleshooting guides are provided for each 
board assembly'. These guides assume that only the 
suspected board is defective and that other boards 
arc functioning correctly. Troubleshooting guides 
generally include the use of an oscilloscope. It is 
helpful (for easy observation of waveforms) to trigger 
oscilloscope externally with the 1MHz oscillation 
(A4TP1) when observing analog circuits and Reset 
pulse (A13TP1) or STEP Signals (A15TP1 thru 8)when 
checking digital circuits. For faster troubleshooting 
of IC’S and logic circuitry, HP Models I0525T Logic 
Probe, 10528A Logic Clip, 10529A Logic Comparator, 
1C256T Logic Pulser and Model 6000A Logic Analyzer 
are suggested. Troubleshooting time will be con¬ 
siderable shortened by using one or more of these 
instruments instead of on oscilloscope. 



Figure 8-24. STEP I Signal. 


Is there a pulse at 
AI4TPI (GATE)? 


NO 


OK 


A14 board 
is faulty. 


Is there a pulse 

at AI8TP7 ?_ 

(10000 DETECT)? 


NO 


OK 


A18 is faulty. A15 is faulty. 


Figure 8-25. Isolation to Boards A14, A15 or A18. 



*-21ms— 

* -41ms-J 

1. 

STEP l 

STEP 2 | 

L 





Figure 8-26. STEP land 2 Signals. 


D lamp is lit? 


OK 


NO 


A18 is faulty. 


D lamp is extinguished 
for both FUNCTION 


C-D and L-D? 

OK NO 

I-^ 

A16 is faulty. AI2 is faulty. 


8-24 


Figure 8-27, Isolation to Boards A12, A16orAI8. 
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Paragraphs 8-65 to B-59 
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Table 8-1, Front Panel Isolation Procedure, 


SYMPTOM 

Probable Trouble is in Analog Section 

Probable Trouble is in Digital Section 

♦ "-200" and "0000" are mutually displayed, 

♦ Measured value changes widely when 
switching from HIGH to LOW setting of 
TEST SIG LEVEL, 

♦ Mensural value is much different from 
value ot unknown device. 

* Abnormal unit display. 

* Abnormal decimal point display. 

* Zero blanking function 1 b incorrect. 

* Measurement can be done in AUTO range 
but it nan not be done in MANUAL range, 

* Measurement can bo done in MANUAL 
range but it can not bo done In AUTO range, 

* Display does not change after turning 

LINE to ON. 

* Always displays minus, 

* "OUT OF RANGE" lamp Is lit In spite of 
displaying reasonable value for unknown 
device. 


It. Set front panel controls of 4271B ns follows: 


FUNCTION. C-G 

RANGE. 3 

TRIGGER... INT 


1. Observe waveforms with oscilloscope. Wave¬ 
forms at following points should be us shown In 
I '.urc 8-15 waveforms (1) to (8). 

Note 

Adjust 427’i'JRATE control and sweep 
vernier of oscilloscope for observing 
waveform of Reset Pulse at AI3TP1 
as shown In Figure 8-16 (1). 

j. Range Resistor Control Check. Confirm that 
the level at each pin of A1GU17 Is high when 
RANGE Is changed. See Table 8-2, 


Table 8-2, Range Resistor Control Check. 


RANGE 

PIN NO. 

(HIGH LEVEL) 

L 

U 

17 - 8 

2 

U 

17 - 6 

3 

U 

17-3 

4 

u 

17 - 11 


k. Function Control Check, Confirm that level of 
TP's are as shown In Tuble 8-3. 


Table 8-3, Function Control Check. 


FUNCTION 

A16TP7 

A17TPI 

C - G/C - D 

HIGH 

HIGH 

L - R/L - D 

LOW 

LOW 


8-14 


l. Display Check, Remove All board. Display 
should read: 

C: 000.OpF 
G: O.OQOmS 

"OUT OF RANGE" is lit, 

"UNBAL" is turned on and off (alternately). 
Measuring Rate lamp is turned on and off 
(alternately). 

8-55, Troubleshooting to Board Level of Analog 
Section. 

8-50. Figures 8-10 and 8-17 show troubleshooting 
procedure to board level for analog section of -1271B. 

8-67. Digital Section Troubleshooting. 

8-58. Troubleshooting Digital Section from front 
panel is covered in Paragraph 8-54. This procedure 
should only bo used after completing Annlog/Dlgitnt 
section isolation, procedures (Paragraph 8-53), 

Note 1 

Troubleshooting from front panel Is 
not always precise but provides a 
mllkingprocedure which narrows down 
the trouble possibilities. 

Note 2 

Theory of operation of 4271B should 
be well understood for front panel 
troubleshooting procedure to bo elec¬ 
tive. 

Note 3 

ir trouble area cannot be located with 
thisprocedure, follow general trouble¬ 
shooting procedure in paragraph 8-63. 

8-50. (1) Measuring Rate lamp indications. Trou¬ 
bleshoot according to Figure 8-18, 
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Section VIII 
Figures 8-28 and 8-28 


Model 4271B TRIGGER set to RMT/MAN. aher 
controls of 4271B Bet lor sample being measured. 
Does recorder print out measured data correctly? 


Set St on A25 to C/G. Compare the 
printed character with display of 
4271B, Is Incorrect character In 
columns 1 thru 6 or columns 7 or 8? 


A25 Board 
Faulty. 


Column 1 thru 8 

1 

Column 7 or 8 

1 

1 

A25 Board 

Observe waveform at A25TP7. 

Faulty. 

Is it the same as waveform© ? 



| 

| 

waveform©. 

A26 Board 

A25 Board 



Figure 8-UtJ. Troubleshooting Tree (with Digital Recorder), 


Trigger 4271B manually. FUNCTION to 
C-G. Unknown capacitor connected. 

S i on A25 board set to C/G. 


Check at output connector pins for voltage 
levels coincident with 4271B display. Refer 
to Table 4-9. 


Which of columns 1 thru 6 or columns 7 or 8 
have the different character from display? 


1 

Column 1 thru 8 

1 

1 

Column 7 or 8 

| 

1 

A25 Board 

Faulty. 

1 

1 

Clu-ck voltage at A25TP7. 

It changes from high to low level when 
manual button Is depressed and »5V 
appears at connector pin 22 voltage 
changes from low to high level. 

, 1 


1 1 

Check is satisfied. Check is not 

I satisfied. 


1 1 

A26 Board A25 Board 

Faulty. Faulty. 

1 



Figure 8-29 Troubleshooting Tree (without Digital Recorder). 
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Remove nil cablcB connected to 
rear panel connectors of 4271B, 


Model 4271B Self Check.* 

Perform one or both of 
following: 

? i 

1. Check 4271B with same control settings that wore being used when trouble 
wus observed. Chock that 4271B operates correctly with sample connected. 

2, If trouble settings are unknown or have been lost, check Instrument thru 
all Bettings of FUNCTION, RANGE, TEST SIG LEVEL and TIIIGGER 
controls to Identify control settings of trouble condition. For tost, controls 
should remain in settings which exhibit trouble. 


4271B operates Correctly, 


427IB operates Incorrectly. 


Trouble is la option 
board group. 


1. Remove th»f top cover. 

2. Remove all option boards. 


Perform 4271B Self Check. 
Sec 1 and 2 above. 


r 


427IB operates Correctly. 


4271B operates incorrectly. 


Trouble is in option 
board group. 


Trouble is in basic 
instrument, 


Figure 8-14, Group Isolation Procedure. 
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Paragraphs 8-69 and 8-70 


Model 427IB 


8-69. Troubleshooting Guide for Option 101. 

8-70. Troubleshooting of Option 101 FIP-IB Interface 
Is using "Signature Analysis". The advantage of 
troubleshooting based on "Signature Analysis" is 
accuracy and ease in finding failures. It is generally 
difficult to search for an error by means of observ¬ 
ing waveforms on an oscilloscope for the reason that 
bit trains in a digital circuit seem to be much the 
same whichever is observed. Specifically, to find 
the errors in stream of a large bit size (or word 
length) data takes much time and requires the use of 
an instrument such as a logic state analyzer. Hewlett- 
Packard has proposed a method called "Signature 
Analysis" which recognizes the bit pattern measured 
in a 4digit hexa-docimal code (signature) for running 
an easy diagnostic test program. With the Signature 


Analyzer (HP 5004A), the signatures are displayed 
in a readable 4 digit-figure set of alphanumeric fig¬ 
ures (0 1 2 3 4 5 6 7 8 9 A C F H P U). The signa¬ 
ture analysis is based the usual signal tracing 
method followed in troubleshooting an analog circuit. 
According to signature analysis, devices in a digital 
circuit are checked with the signal analyzer by com¬ 
paring signal input and output signatures to and 
from each device for the "correct" signature dc- 
n-iied in the service manual signature map. If a sig- 
n; urc is not identical, the troubleshooter need only 
trace the bit train in opposite direction to the signal 
flow and, when a device is noted which generates an 
erratic signature despite a correct input, the com¬ 
ponent may be regarded ns faulty. Refer to Figure 
8-30 for "Signature Analysis" guidelines. 


I 


2 


3 


4 



I. 


ART t,Rd 570(1 nr* fak*r< from A31UI5 Pin 31 

CLOCK litfnaj i'Ukto from AJIUI5 pm 2T. Fror.t panel control 
■fttlnjti lor Sitrwitur* Analyjt? are: 


START button; rrlroard 1 M > 
STOP button; rirpreAard t I 
CLOCK button: rrtruaed >K) 


2 . 


Cfwrka that attfnature «>| »5V auppljr la 0AQU. U incorrect, 
an *hp- M7A Current Tracer to a '’ttuck” bu» 


correct. 


1 . Ch»tUltar.lt[Hl»urro<AJ(UIS pin!* 1 , 861 ) 5 . IMnrntrrrt, 
um lli» Cnrr.nl Tracer to a ",luck” mx* curr.nl. 


•I. Camper., actual alanatur.. -nh »l*nalur» ».t ® on th, . 1 *. 
..alar, map |... Fl*ur, D. Cl. U ccrr.ct, Kor-Tr,,,* D , 


Figure A. Diagnostic Flow Diagram IJotes. 
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Figure 8-30. Signature Analysis Guide (Sheet 1 of 2). 
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Figure 8-37. A2 Control Switch Board Assembly Component Locations. 
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Figure 8-38 



Figure 8-38. A2 Control Switch Board Assembly Schematic Diagram 
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Soctioi) vm 

Figure 8»3Q 


SIGNATURE ANALYZER TECHNIQUE 

An native digital hand-hold logic trncor coupled with tm active pod (with four miniature 
clip connection lends) Is sufficient for detecting the test signal mid for development 
of the signature on the Signature Aimlygnr display The notlvo proho luis necoss to 
the desired node In the circuit being tooted nub trnnsfors this input dutn to the mmlyzor, 
The four Input lends of the tost cable active pod, connect the gnto signals - START, 
STOP, and CLOCK » from the Instrument being tested to the analyzer, The remaining 
lead Is connected to Instrument CND, The START signal Is an open "window" (mone- 
uremont gate) signal which causes the signature analyzer to prepare for receiving 
data vlu the uetlvo probe, The STOP signal causes the window to close, The CLOCK 
Is taken from the time base of the Instrument and permits rocovlng Input data and 
gnto signals In synchronization, Polarity of the gnto signal active (enable) odgos 
(positive or negative) can bo selected by the front panel controls of the signature 
mmlyzor, Prohlng points and connection locations of START, STOP and CLOCK 
loads are designated on the troubleshooting flow diagrams, 



Figure D. Signature Map Notes on Component Locations, 
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Figure C* Signature Map Notes on Schematic Diagram, * 

-— ---j 

Figure 8-30, Signature Analysis Guide (Sheet 2 of 2), 
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Figure 8-31 Flow Diagram F 
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Figure 8-31, HP-IB Interface Troubleshooting Procedures. 
Flow Diagram F. Bus Input Tesi (A33 Board). 
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Figure 8*31, HP-IB Interface Troubleshooting Procedures, 
Flow Diagram A, Initial Cheek, 


i. 

linn Instrument off, 




> 

.v* 

Sri AStSI (? hits) III High (1) im,l 

ASSSI (d hits) to low (off). 

Remove A5I, AV and ASS hoanls tall). 


Stitnatoro Ana I y tor Setting! 

STAItt Knit lost hoard KISIMUr pin. 

l. 

twill AJIUlr, from its socket> 


STfll' 

v_ RtlH tost hoanl h'IM«>K pin. 

5. 

| i AMIU& in Bucket *tl on NOM U<*% 
board* 


ftlA'K “t 

RON tvM hoard t'lk pin* 

f), 

Install ROM tost hoanl in place uf ASS 
hoard, 

Install flat cable of RDM tost hoanl In 
place of AStlllb, 







fit 

Install ASI hoard In its place. 



ti, 

f’rrM* LIKE button to turn Instrument on* 





YKK 


Figure 6-31, HP-IB Interface Troubleshooting Procedures, 
Flow Diagram B. ROM Test, 
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CSecIt Q9. QIO, 
and Qll. 


VES 


Set LINE L ON and 
operate 4271B for 
approximately 30 
aerondx. t>)e» 427IB 
fare blow 7 ' 


Cheek 03, Q4 
nnd U2. 


YES 




YES 


Connect DVM to 
A1TP2, to display 
uf DVM between 
11,95V and .12.05V? 


NO 




Cotweet DVM to 

AJTPI. la dlrplay _J 

of DVM between 
.19V and »21Y? 


• YES • 


Connect DVM to 
_ AJTPJ. to dteptay 
"j of DVM between 


-U.lVand -I1.9V? 


YES 


NO i Read]a»t voltape 
h at AJTP2 for «I2V 
rO. 05V, to It 
adjustable? 

i 


NO 


Check 05, Q« 
' 07 andQU. 


Figure 8-39, A3 DC Power Supply Board Troubleshooting Tree. 
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Figures 3-39 and 3-40 


Model 4271B 


A3 BOARD CIRCUIT DESCRIPTION 

Figure 8-40 Is the block diagram of A3 DC 
Power &ipply. The ground terminal of the +50V, 20V, 
-20V, +12Vand -12V supply is the "A. GND” (ground for 
analog circuit) and the ground terminal of +5V supply 
is”D.GND” (ground for digital circuit). Ground ter¬ 
minals of analog boards connect with A. GND. Ground 
terminals of digital boards connect with D. GND. 
D. GND also connects with A. GND on the A3 board, 
and they, in turn, are connected to the chassis. 
Whe n the +12 V and +5V outputs increase beyond 25V 
and. 6.7V, respectively, the voltage protector circuit 
opens fuse FI. In addition, if the output of the +12V 
and +5V supplies are accidentally shorted, a current 
protector circuit opens the +12V and+5 V outputs by 
turning off Q2 and Q3, respectively. 




Figure 8-4o, Block Diagram of A3 Board. 
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Figure 8 31 Flow Diagram G 
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Figure 3-31, HP-IB Interface Troubleshooting Procedures. 
Flow Diagram G. Bus Input Test (A32 Board). 
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HP-IB Interface Troubleshooting Procedures 
Flow Diagram F 
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Figure ii-3i Flow Diagram c 
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Figure 8-31, HP-IB Interface Troubleshooting Procedures. 
Flow Diagram C. Dus Output Test (A3I Board), 
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■ HP-IB Interface Troubleshooting Procedures 
™ Flow Diagrams A and B 
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Figure 8-31 Flow Diagram H 
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Figure 8-31» HP-IB Interface Troubleshooting Procedures. 
Flow Diagram H. Interrupt Test. 














































|— Check V a nd Qt 
YES 


U waveform at TP1 
2.0Vp-|>»J (ft IVtttz? 



Set TEST SC LEVEL to 
-LOW'. Is alunal at Q7 
Baa* 0.06vp-p »2tfS? 



Is DC voltait* at 
QI Emitter-U to -IJV? 


NO 

I Is DC vollaa* at QC Baa* 
— .C.1Vi2trt? 



P Cheek Q*. and Q«. 
YeS 


Is DC voltait* at XAt 
(15) .12V ,vyl? 


Cheek QJ, 


Check Ql, LI t YI. 




Figure 8-43. 
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Figures 8-43 and 8-4* 
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A4 BOARD CIRCUIT DESCRIPTION 

Figure 8-44 Is a block diagram of the A4 Oscil¬ 
lator. The output circuit of the I MHz Quartz Oscil¬ 
lator is an Emitter Follower. The signal from Q3 
Emitter controls the peak detector to stabilize output 
level of the oscillator. This 1MHz signal is trans¬ 
mitted to A8 Modulator, to A13 Reset/Clock Pulse 
Generator and also transmitted to A9 Power Amplifier 
through Emitter Follower Q7. 



Figure8-44. Block Diugrnm of A4 Board. 
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Paragraphs 8-71 to 8-73 
8-71. DISASSEMBLY. 


Model 427IB 


8-72, Al Mother Board disassembly (refer to Figure 
8—32). 

a. Remove the four screws and lift off top cover, 

b. Remove shield plate for All and A12 boards. 

c. Take out all PC boards except A2 board. 

NOTE 

Connection plate of A2 assembly should 
be disconnected. 

d. Disconnect four pin connectors (located inside 
center of rear panel) from Al Mother board. 

NOTE 


e. Remove the four screws and take off bottom 
cover, 

f. Disconnect 12-pin connector fromOFFSET 
ADJ, potentiometer to Al Mothor board. 

g. Disconnect 2 wires from REMOTE TRIGGER 
terminal to Al Mother board by unsoldering. 

h. Remove the 2 screws fastening 30-pin con¬ 
nector from power supply section to Al Mother 
board. 

i. Remove 23 screws fastening At Motherboard 
to chassis. 

j. Reverse above procedures for reassembly. 


Label connecting cables as to color codes 
for Identification when reassembling. 



Figure 8-32. Disassembly of Mother Board. 



Figure 8-33, Disassembly of Switch Assembly. 


8-73, A2 SW Control disassembly (refer to 
Figure 8-33). 

a. Remove the four screws and lift off top cover. 

b. Remove two set screws from RATE control on 
front panel. 

c. Remove four screws fastening A2 board as¬ 
sembly to chassis. 

d. Loosen connection plate from Al Mother board 
connector. 

e. Lift out connection plate andA2 assembly from 
instrument at the same time. 

f. Reverse steps a through e for reassembly. 
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8-74, Replacement of Q3, 

a. Remove top and bottom covers from Instru¬ 
ment, 

b. Remove the four screws and take off left side 
cover, 

c. Remove 4 screws fastening heat sink of Q3 to 
side frame. 

d. Loosen six screws fastening left side frame to 
chassiB. 

3, Take Q3 with heat sink out of side frame, 

f. Unsolder wiring to Q3. 

, 1 NOTE 

Color code of wiring to Q3 should be 
identified for reassembly. 

g. Replace Q3 with now transistor. 

h. Reverse steps a to g for reassembly. 

8-75, Repldccmont or Ql, Q2 and CR5. 

a. Remove right side cover. 

b. Remove two screws fastening Ql, Q2 or CR5 
to chassis, 

c. Replace Ql, Q2 or CR5. 

d. Reverse above procedure for reassembly, 

8*76. PRODUCT SAFETY CHECKS. 

, WARNING 

WHENEVER IT APPEARS LIKELY 
THAT SAFETY PROTECTIVE PRO¬ 
VISIONS HAVE BEEN IMPAIRED, 

THE APPARATUS SHALL BE MADE 
INOPERATIVE AND BE SfcbURED 
AGAINST ANY UNINTENDED OPER¬ 
ATION. THE PROTECTION IS 
LIKELY TO BE COMPROMISED IF, 

FOR EXAMPLE: 

— THE APPARATUS SHOWS VISI¬ 
BLE DAMAGE. 

-- THE INSTRUMENT FAILS TO 
PER FORM THE INTENDED MEAS¬ 
UREMENT. 

— THE UNIT HAS UNDERGONE PRO¬ 
LONGED STORAGE UNDER UN¬ 
FAVORABLE CONDITIONS. 

— THE INSTRUMENT HASSUFFERED 
SEVERE TRANSPORT STRESS. 


Section VIII 
Paragraphs 8-74 to 8-79 

8-77. The following five checks are recommended 
toverify the product safety of the427lB 1MHz Digital 
LCR Meter (these check may also be done to check 
for product safety after troubleshooting and repair). 
When such checks arc needed, perform the following: 

1, Visually inspect interior of Instrument for any 
signs of abnormal internally generated heat, 
such as discolored printed circuit boards or 
« aponents, damaged insulation, or evidence 
of arcing. Determine n*.d remedy cause of any 
such condition, 

2, Using a suitable ohmmeter, check resistance 
from instrument enclosure to ground pin on 
power cord plug. The reading must be less 
than 0,5 ohm. Flex the power cord while 
making this measurement to determine whether 
intermittent discontinuities exist, 

3, Check GUARD terminal on front panel using 
procedure (2), 

4, Disconnect instrument from power source. 
Turn power switch to on. Check resistance 
from instrument enclosure to line and neutral 
(tied together). The minimum acceptable re¬ 
sistance is two megohms. Replace any com¬ 
ponent which falls or causes a failure. 

5, Check line fuse to verify that a correctly 
rated fuse is installed. 


8-78. GENERAL NOTES. 

a. Unless otherwise indicated, resistance is in 
ohms, capacitance in microfarad and Induct¬ 
ance in microhenries. 

b. Components assigned an asterisk^) are factory 
selected with averuge values shown. 

c. The components mounted on chassis or main¬ 
frame parts are not assigned an assembly 
designation (e.g. Rl, Ql, etc.). 

d. Reference designations (Rl, Ql, etc.) within 
assembly (Al, A2.. .etc.) use assembly desig¬ 
nation ns prefix to form complete designation 
(e.g. Rl, In Al assembly is A1R1). 


8-79, Additional notes are shown in Figure 8-34, 
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Figure 8-34. Schematic Diagram Notes 
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Figure 8-31, HP-IB Interface Troubleshooting Procedures, 
Flow Diagram D, Bus Output Tost (A32 Board), 
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Figure 8-31, HP-IB Interface Troubleshooting Procedures, 
Flow Diagram E, Bus Output Test (AW Board). 
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Section VIII 
Figures 8-35 and 8-36 


© © ® ® © © © 



© ® ® © ® © ® 


1 . 

2 . 

3. 

4. 

5. 

6 . 

7. 

8 . 
9. 


Connection Boards. 10. 
A2 Board Assembly. 11. 

A3 Board Assembly. 12. 

A4 Board Assembly. 13, 

AS Board Assembly. 14. 

A6 Board Assembly. 15, 

A7 Board Assembly. 18. 

A8 Board Assembly. 17. 

A9 Board Assembly. 18. 


A10 Board Assembly. 
All Board Assembly. 
A12 Board Assembly. 
A13 Board Assembly. 
A14 Board Assembly. 
A16 Board Assembly. 
A16 Board Assembly. 
A17 Board Assembly. 
a 18 Board Assembly. 


19. A19 Board Assembly. 

20. Extender Board. 

21. Option Boards, 

22. Transistor Q3. 

23. Transistor Q2, 

24. Transistor CR5, 

25. Transistor Ql. 


Figure 8-35. Assembly and Component Locations: Top View. 



C2 .12 CR3 CR4 R3 

Figure 8-36. Component Locations; Power Supply Section, 
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A2 Troubleshooting 

Most A2 troubles can be found by Front Panel operation. 
A2S1 (RANGE) and A2S3 (FUNCTION) crn be checked by 
referring to Table 3-4 on page 3-0, A2S4 (TEST SIG 
LEVEL) Is checked by monitoring oscillating level at A4TP2, 
If trouble Is not located by above procedures, check A2S2 
(TRIGGER) and A2R1 (RATE), 
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Section VIII 
Figure 8-58 




PROM AI5(9R> 



Figure 8-57. A7 G/R Synchronous Detector & Integrator Board Assembly Component Locations, 


Figure 8-58, A7 G/R Synchronous Detector & Integrator Board Assembly Schematic Diagram, 
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A5 BOARD CIRCUIT DESCRIPTION 

Rotor l*» Figaro £ -4B for block diagram of A5 
Roforonco Phase Generator, At tlio Phase Shifter U2 
and U3, the signals for phase detecting ojia/ii and 
o^c/l are generated and aro transmitted to AC/A7 
Integrators, If a Low signal comes, Q1 and Q2are 
turned off and the Input signal Is amplified 25 times. 
In the low signal Joes not come, Q1 and Q2 aro turned 
on and the input signal Is amplified 1 time, 



Figure 8-40. Dlock Diagram of A6 Board. 


8-40 


9 lO 11 12 13 14 IS 1 2 3 4 5 6 T 8 9 IO 1 I IZ*i3 14 15 


Modal 427113 



FF0MA4O5R) 

FROM AIOII2R) 

ROM AlOt MR ) -*.12-1. 


Figure 8-49. A6 Reference Phase Generator Board Assembly Component Locations 
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Figure 8-50 



Figure 8-50. A5 Reference Phase Genirator Board Assembly Schema ic Diagram. 
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A3 BOARD CIRCUIT DESCRIPTION 


■Chock CR3S U2. 


OUTER 

/1TERMINALS 


Dios DC level at QS 
source change between 
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m- 4 
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-12V when D 
(O^-IOV)ls i 


Check Q3 & Q4 . 


-Check CR2 & UI. 


Ikies DC level at Qt 
source change between 
"-0.2V and0.11V when DC 
voltage Is supplied? 


-Check QlT. 


Remove jumpers W! * W2. 
Supply outer terminals with 

•DC voltage (0-»-IOVh - 

Dies that change output 
voltage? (0—8Vp.pl 


-Check 01 *02. 


Does AC voltage at Q16 

r emttter change between 
rv and 8V Ip, p .20'S)? 

YES 


Does DC voltage at Q18 
base change between -0.6V 

r and 6V when TEST S1G 
LEVEL Is switched Irom 
YES High to Low? 


FROM All 
NULL OUT 


-Check CHI * 012- 


Test level al High. 

Function al C *D. U. T ts 
open. Is waveform at 
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.20? |MJIs? 


Dies AC voltage at TP1 

__change between OV and 2,4V 

| (p.p .20^1 when DC voltage 

> 1* suppled? 

YES 1 


-Check Q15 * QIC. 


Figure 8-60 is the block diagram of A8 Modula¬ 
tor, The null out signal from All Current Detector 
Is divided into their real parts and imaginary parts 
by the aj c/L, signal and e^o/R signal and are trans¬ 
mitted to the Modulator. Two signals, one phase 
synchronized with the reference signal and one 90° 
phase shifted, are generated prior to modulating. 
The signal which has same phase is modulated with 
the real part; the signal which has a 90° shifted phase 
is modulated with the imaginary part. These modu¬ 
lated signals are summed by the Summing Amplifier. 
The summed signal is filtered by the Tuned Amplifier 
to remove the third harmonic and transmitted to AO 
Power Amplifier through Emitter Follower Q17. 
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- source OK when the DC 
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Figure 8-60. Block Diagram of A8 Board. 


- Check Q4 * 06. 


Figure 8-59. A8 Modulator Board Troubleshooting Tree. 
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SEE INSIDE 
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Figure 8 - 61 , AC C/L Synchronous Detector & Integrator Doard Troubleshooting Tree. 



AC BOARD CIRCUIT DESCRIPTION 

Figure 8-62 is the block diagram of the 
AflCA, Integrator, The output signul from AlO Buffer 
AmpU and Cs, Os Arnpl, is phase detected by 
the ) signal which Is generated inthoA6 

Reference Phase Generator. Charging and discharg¬ 
ing of capacitor C16 is done by operating the switches 
with Sx, Sy from A14 Gate/Transfer Pulse Control, 
The output of the integrator is compared to zero volts 
by the zero level detector. When the output of the in¬ 
tegrator becomes zero, a zero detect signal is trans¬ 
mitted to A16 Stop Control, The switch Q13 for 
discharging C16 is controlled by Ss from A16 (see 
paragraph 8-20), An auto offset adjustment is per¬ 
formed to remove the offset voltage of U2 and phase 
detector by Q8 and C8. 



see inside 


Reference Phase Generator 
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Section vni 
Figure 8-54 


( > - 

m r\j 

o w 

o 6 

m ui 

to 01 

x s 

r t- to 

* ifl 

r o 

s “ 

z rv» 
"0 Q 
33 5 

k w u> 


,q\< ;rR4—• -C2- 

38 k r 03 -" ^ 


-1 a ~C|»* it- . 

'v-«*>r v ■ *r i a- / , 

, L2>—' rR 3- J. I 


k ‘ * P P 

n L 4 T- ^'**• 
LLl jU &. « 

SI bmp'll 04 


•.wi'AV ‘ S Q6 a i. j ( w\ 

V^N v-RIO* Q t-R7 ~ 

-llvy ‘‘ -C6- ) 

W38W> ► ' J-'- Ofa- 5 (u2) I 3 

-• .■’ /.P-C7— 

J, H j ^Rlf? f V -MO- j | 

I W 1 1 /HF 

*ag-- J 

Kv-V-i ;! 

*b 34- r , ‘®*2^ 6 * s “’^ i 

»R' 3« L. _ *-<iRfl“.„ t * 
-'WHi T~ Qlfl. -CR7- “R25T. J 

,*-R45- / j QI zAi ‘i f 

oOTsn k*g: 3* rR46*i ; f « 
►R4o» r- • 


;cb a, 

>-R7- 


( > - 
m c\) 

o w 

o t> 

m u> 

to o> 

x -4 

33 «- CD 

X CO 

6 

s z 

2 r\j 
T3 5 
33 E 
v CO ,7 


. »R35*' ■ *c 36* 

I 017 hL “ r 237 

sassao-^o??- • ’ 

■as&>% Xi, | Q1 f k R si- Q 10 QS ! _ 

SR ^ 

■««0 w oVf fa?:- R30 

I % ’-R3J- Vjj/ 

^ 1 .j Cl9 > Q, 3 

-CRIihj C20-R34- 

"2MW r «X^>>R36* -R33- 

*326“ koiS '-CR4- 
- *02$- 

Ul ”^ 5 ‘ *R49. P 

t © 1 | f 

CS^Stv j8n i 

.V-C23 "•( li? si f , 

\ 'C24> J—v->cR9^ R52 
\ 'CRIO^ “* 

^ ^ ^ , V ■ ». -"M 5 ■T , *-^ l f 

w 


n;cM Aio {IL ) — 


A6 C/L SYNCHRONOUS DETECTOR ft INTEGRATOR 
- (04271-77208) 


SYNCHRONOUS RECTIFIER 


-FROM AI5I9R) 

+12 VR 


INTEGRATOR 


R3 l R4 C2 
1,6 K T_10 0,1 V 

lz n C3 

wpi T|p ’ 


: 

sm 

J: i i 

: 

, * 

r » 

^03 AoSp^ 


V +20V CIS 

o,o«ap 


ZERO AOJ, r 


e<> c/L ’ 

FROW A5CI3U —-=-<l2C< 


FROM ABII2L) —- 


ne °® 
363 Sp 


mi cm 

22 0,1 p 72 


CI2 * RI2 

0.lpi 23.7K 


► +I2VL _,‘ VL 


H.6V 3 .6SK 
CIS 

) cO.lp 


CR2ft? 

B.osvVri 



ImM 


—*-l2VL 

C26* : NONE IS CONNECTED NORMALLY 


-ISL 


AUTO OFFSET AC. J. 
— — FROM Alit't.u j 


INVERTOR 
OA'N AOJ,g 

R2I B ,2 2 


+ I2VL 


cio Irsi 

0.08p f 100 


R2»l lcie 
3l.6Kf T0,lp 


R20 f " ■ -12 VU 
8,11 K f 1 


R26 

flOOK 

6y2 


Rl6 Rl7 

I00K IK *?** 


+I2VR 

I «M 


R4I CR7 
IOOK 


IR47 J.C27 
IOOK TO.Ip 


L J 

ra 







\ W 1 

rn 

r\! 

J 


vd/ 



n 

tU 


R40 *R42 4 R43 

IIBK f 24K f 24K 


: R45 iP46 
IBK fISK 


Ill- 


FROM AI4IGR) 


TiL_ 


FROM AI4C9LI 


ZERO DETECTOR 


4 R34 

013 I, IOOK 




I *022 

-I2VR 1 WP 


„ ZERO 610. .*, 

^IBR> —— » T0 Al9 (0‘ 



Figure 8-53, A6 C/L Synchronous Detector St Integrator Board Assembly Component Locations, 


Figure 8-64, A6 C/L Synchronous Detector & Integrator Board Assembly Schematic Diagram. 
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A9 BOARD CIRCUIT DESCRIPTION 

Figure 8-64 is the block diagram of A9 Power 
Amplifier. The output signals from A4 Osc andA8 
Modulator are amplified. When FUNCTION is set to 
C, switches Kl,K2andK3 are as shown in Figure 6-64. 
If FUNCTION is set to L, all switches are reversed. 
The test signals from A4 and modulated output from 
A8 are amplified. One is transmitted to A12 Refer¬ 
ence Resistor through Ti. The other is transmitted 
through a resistor and T 2 to remove noise when the 
function is set toL. The signal for offset adjustment 
is transmitted through J2, The signal to the front 
panel connector is transmitted through J3. This 
assembly also contains the circuit for DC bias. 



Figure 8-64, Block Diagram of A9 Board. 
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Figure 8-65. A 7 G/R Synchronous Detector & Integrator Board Troubleshooting Tree 
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A7 BOARD CIRCUIT DESCRIPTION 

Figure 8-60 is the block diagram of the 
A7 G/R Integrator, Tho output signal from A10 
Buffer Ampl, and Cg, Gs Ampl, is phase detected by 
tho {cfio/n ) signal which is generated imno A5 
Reference Phase Generator, Charging and discharg¬ 
ing of capacitor C16 is done by operating the switches 
with Sx, Sy from A14 Galo/Trnnstor Pulse Control, 
The output of the Integrator is compared to zero volts 
by the zero level detector. When tho output of tho In¬ 
tegrator becomes zero, a zero detect signal is trans¬ 
mitted to A16 Step Control. The switch Q13 for 
discharging C16 is controlled by Sg from A15 (see 
paragraph 8-29). An auto offset adjustment is per¬ 
formed to remove tho offset voltage of U2 and phase 
detector by QB and C 8 , 



Fh'i'ro 8-56, Bolock Diagram of A7 Board. 



C/L Synchronous Detector 
SERVICE SHEET 6 


& Integrator 


SEC 'NSIOE 


8-49 


8-60 


































ch«k ut, Qiotcna. 



Section VIII 
Figures 8-67 and 8-68 


Model 427IB 



A10 BOARD CIRCUIT DESCRIPTION 

Figure 8-68 is the block diagram of AIO Buffer 
Ampl. and Cs, Gg Ampl. During a C measurement 
time, a reference signal, and during L measurement 
time, the unknown signal are transmitted form "Hpot" 
connector on the front panel through J2. During a C 
measurement time, an unknown signal and during a L 
measurement time, a reference signal is transmitted 
from A12 Reference Resistor through J3. The Spand 
Sr signals from AI5 determine whether a reference 
signal or an unknown signal is fed to A 6 & A7 Integra¬ 
tors. After amplification, these signals are trans¬ 
mitted to Gg/Cs Amplifier through Tg. Since the 
Gg/Cs Amplifier signal passes through T 6 , It Is 
changed in amplitude and phase. In this manner, 
C/L and G/R become measurable. See paragraph 8 - 
29 TIMING DIAGRAM DISCUSSION. 
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Section VIA 
Figure 8-70 




Figure 8-69, A10 Buffer 6 Ce, Gs Amplifier Board Assembly Component Locations. 



Figure 8-70. 


A10 Buffer & Cs, Gs Amplifier Board Assembly Schematic Diagram. 



8-57 

i 


i 


m 


i 


i 







Section VHI 

Figures 8-71 and 8-72 i 

All BOARD circuit DESCRIPTION 

Figure 8-72 is a block diagram of the All Null 
Detector. The signal from the "Lpot" connector on 
Front Panel is fed to Current Detector. The feedback 
impedance of the Current Detector is varied with the 
range signal from A16. The output of the Current 
Detector is attenuated, when the test signal level is 
set toHIGH, and fed through its amplifier andT 2 tothe 
limit amplifier. At the limit amplifier, the signal is 
changed to a square wave, then back to a sine wave 
by a tuning.fllter and fed to the A8 Modulator. When 
the output voltage is between 160 and 250mV an "UN- 
BAL" signal is fed to A13. 


Model 427tB 

I 



Figure 8-72. Block Diagram of All Board. 
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Figure 8-74 




FROM AI6 (BL) -<3Rf- 


FROM A»6 (CL) *♦-^2-44R4 


+ I2V 


+ I2V 


MOfHER60ARD-GND 


TO A9(lU 

TO AO (2L) 

\ 

TOAI3(^t> 


Figure 8-73. All Null Detector Board Assembly Component Locations 


Figure 8-74, All Null Detector Board Assembly Schematic Diagram. 
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Figures 8-75 and 8-76 
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Set 4171B FUNCTION to C-G. 
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for C ofraet obtainable with front 
panel C OFFSET ADJUSTMENT? 
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I_.Check connection cable t 
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[ lalned with front panel It 
OFFSET ADJUST? 
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TEST 51G LEVEL to 
HIGIL Short unknown 
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-rrsltfor between Lcia 

terminal and Leva lo 
leal cable o( lest Allure. 
Observe waveform al 
A12TP1. la Voltage level 
approximately 0. ISVriui? 


NO 

j - CheckQ12 & Q13, 

Observe waveform al AI2TP3 YES 
with oscilloscope. Set 
FUNCTION 10 L-It. TEST 

k—- Stc LEVEL to HIGH and - 

r *° RANGE lo 2. Is voltage level 
of waveform approximately 
0. IVrms? 


NO 


Chrtk QI0& 0)1, 



Observe waveform at TPI 
y KS and TP2. Do they have 

r approilmately equal to 
voltage levels and are 
reversed In phase? 


*———Cheek QI, Q2 LQ3. 


I-Check K2 t 04. 

NO 


Figure 8-75. A12 Rs & Offset Board Troubleshooting Tree. 


♦ JV 49 49 Null Detector 

I I SERVICE SHEET 11 

SEE INSIDE 



AI2 BOARD CIRCUIT DESCRIPTION 

Figure 8-76 is the block diagram of A12 Rs 
and Offset Circuit. In this board, selection of range 
resistor and adjustment of offset are accomplished. 
Range resistors are selected by Kl, K3, K4 and Q4 
which are controlled with signals from A16 (Range 
6 Function Control). A16 is controlled from thefront 
panel with the RANGE and FUNCTION switches. QI, 
Q2, Q3 and Tp form a circuit which is used to accu¬ 
rately detect exact voltage drop across range resistor. 
This voltage, which is Ekj-E^, is transmitted to 
A10 through transformer Ti and compensates for 
the voltage drop which is caused by residual resistance 
or wiring resistance. The Offset Circuit compensates 
for stray capacitance, residual conductance (when 
the DUT is a capacitor), residual inductance and re¬ 
sidual resistance of DUT. The C/G Offset Circuit 
compensates for leakage current and produces a re¬ 
verse current to the leakage current. The L/R Off¬ 
set Circuit detects the current which flows through 
DUT and generates a compensating voltage and which 
is added to voltage from the Hpor terminal. 




Figure 8-76. Block Diagram of A12 Board. 
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Section Via 
Figures 8-79 and 8-80 


A13 BOARD CIRCUIT DESCRIPTION 


Model 4271B 


Check *IIV M cnnncclor pin 2L/RL, -IJV »t 
JL/Cl. mu) *5V u ISL'SL. Trwhlebhoot 
Bccordinit ti> IroubleAhnuliitK tree. A |<ylc 
probe litulrad of put oscllloscfipe will permit 
lamer iroubleahootlnK. 


y l’c Check l)-*0 CHANCE 
I— : — ONE hllOT: IJO, 7. 10, 
Q7, It, CUT, 8, », etc. 


I* o!t*et end pill» obeervnt 
»l TP<7 Trlioter osclltoBcope 
externally with met polar at 
TPI. Set oacllloacope lo tOma,' 
dlv., 2V/dl», and TRICCEIt 
SLOPE lo(->. 



j 



The Block Diagram of A13 Reset/Clock Pulse 
Generator is shown in Figure 8-80. The reset one 
shot multivibrator is triggered by initial reset one 
shot multivibrator output, Remote Trigger signal or 
CPU Trig signal and generates a reset pulse with a 
pulse width of 50psec. This reset pulse is fed to 
AI4, A15 and A17 boards and resets the 4271B to its 
initial conditions. An offset I one shot multivibrator 
Is triggered by the reset pulse and generates a pulse 
of 30msec pulse width during which an offset adjust¬ 
ment in the Analog Section is executed. The output 
of offset 1 one shot triggers offset 2 one shot multi¬ 
vibrator, the output of which Is fed to A5, A15 and A17 
boards. The time interval for offset 2 is 20insec. 
An offset end one shot is triggered by output of offset 
2 one shot. The offset end pulse (4ps wide) Is fed to 
A14 and A16 boards as a step start command. After 
completion of a measuring cycle, an end pulse is 
transferred from A14 board and triggers the sample 
rate generator. At the clock pulse generator, a 
1MHz signal from A4 oscillator is shaped Into a 
square wave by a differential comparator and Its 
frequency divided into 500kHz by a 1 bit binary 
counter. The 500kHz clock pulse (CP) is used 
throughout the 4271B. 



Figure 8-80, Block Diagram of Al 3 Board. 
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Figure 8-82 


- R26 - 

— L2 — 


~R24“ 


-cu¬ 

n'- 1 “7 

-CIO- 


© M 



■>* . 

X 10 ji 

r 5 ssssn 1 

s = | 

^ 3D s 

c Si \ 

■O a wsYITjO j 

w U» 


lie §218 

iiVrff 

1 //.J 




• * 
» o 3 

- #n fU 

*. O’ in 


7654521 

u '] 

T5OT5JSTT 

B 7604 32 | 

» « « » i ii n I 

u 

rmrrm 

BIOIII2I3I4I5W 




> — ;*va 
«» w C3H» 

o ot yjSJio 

o * «®s> 

m oi c‘/'k’7t> 

■n o> *&£» 

x s U'v'ir.' 


rj !&. S-U s * i 

y>* 

Tli/Jf, S( L..J 

\ \ I I j / I I E 

rr v.vm j»Qgg oi 


r\ i 


fit 
5 ' 


H 

<n o 

• y i .1 »~j 


‘ ^ iv u -n 

<o S 

I . a h 



r 5 ^:> !g, b ;!'D 

2 Z ftSSSO11 ® 0) 

ziS ^:x-;| j-Xc'i4-. - 

D w m3 I l 

1 y* ------ 

»;«®! (imj 

1 fH R8 ~ 

h -R6- 


f 2 ?; 2 i 

i A _ > o «> 
. * .1 ? # * 


from jm 6kt thig.J 
««»[ii -— ) pi 


OFFSET I 

FROM AI7<u. L > — ——-< jjfc 


I P/0 A2| j 
- 51,3,4 j 

rv ; 

l r 

I-16 - 


4*pfn -7PLJ 

0 — CNO-HS> 



4 55 | OCT~TRlG 

. V k . 


4 


11 I 

Tt 1 -p* * r 


V . “M l lull l 
? \ ' 8 • u I 

8,8 2” S'” ” 8 ” " 

Y T T f O 

A) 


6HT7TOK I 
TRIGGER ^ 


-1. P 

FROM A25 <I8R) -^—Cnr^ 

FROM A24 0QR) — - ? LPZ <R{U 
A20(IBflj s , 

A33M3R) 


n r 1 t5kS 


FROM A5I PAL) —— y ,C <gg 


S.„TOJII 

24 pin __ I 

FROM A.4 ('«»,-. 

FR0MA.5(^)-5«£I < 3R < 

FROM A 4 (gfr— aSS!^ 
FROM A3 (Jjp) —’ *° V <!^< 

FROM A3 (fg) 

CR 


RESET a CLOCK PULSE GENERATOR 
(04271-66525) 


•INITIAL RESET- 


OFFSET I 
ONE SHOT 


LCI f R2 
p20pf I0K 


’■J 8 0 
: Cp DIB 

Ik c S 


- RESET ONE SHOT 

CR2 



r 

R5 : 

+ 6V ’ 

1 

R6 

IK 

( CR3 

k ^ 

IK 

CRI2 


Oj S 0 d._p*. 

W-rnINA 


1* 


—c Cp WA IK 

/• 


1 

C 

640V^ 

^CRI3 


7 Y« 


•RESET GATE- 




LCI2 »±CI3 ‘J.C14 

miji Tiop Tiom 


-i-3u9B>5- 


UNBAL FF 


LO- I 

r» 1 


qoTAbi-UiCps 


lOf-dUSC . 




^OFFSET END . 
DRIVER 


OFFSET 2 ONE SHOT-' 


+8V libf5—ad-Sl 


icp c 2) 


CR6 05/ 


IK 

RI8 p| | 

48 V—w-- 7 |0 0 


J_ 

l4o CHANGE 
ONE SHOT 


T ik 

?!«> 


SAMPLE RATE 
DRIVER 1 


CLOCK GENERATOR 


CRT 

-H-i 

aye 

+ BV 

tM—1 

R20 ♦ 
3<3IK • 

7% 

*C6 V - 


I * 
1 


MD 08 



R22 



390 


>pt > 22«lL TOft 6 l ‘»t),A7Cl 

y»c> 2 ft«IL roflS( 3 g, (A 14 t 6 [. )>AI 6 |jjR, (Air{BL) 

^KL^~ LA ~ *T° «I0(ML) 


.ml sUHBAL 

!sr 


ygy^~rROMMH'&) 

T OAI6(RL>,AI7l'^.A2l(^» 

WtfB£up nMW 


^TR^MeASRATC 


TO AI4i«lt), A ,B(4fl ( 


^oa vMCAS pate 


EZE1 /f !^ok i 1 1 

FI J.m : , ■ 

' 82 ^ESS2 , i j 

r - — 19 -— 


CRIO 3 | UI2 


i0 0 

I CpUIIA 


->gg>—- " - - TO AI4 (HR),416 (2L> 

^-~^^/ | CL0CI< ' S ~* > T0 M •rl' *'8 (*^lI, AI8 (SC -'BL),^A41(||j;*|?^)I 

-->|{;>-^ -FROM A3 (?g> 

• -j I 

-->Dt:> ‘ U0CK ' - TO AI4 (^L),AI5 (^.AieiKU.ASIIIL) 


d4o change i|jr\ jus ,— v 12 

ONE SHOT 


R23 ico 
300 T2200P 


•JB^CRH Ag|«, 


RBfl L2 
IK 220p 


^> -~' 2V —FROM A3 


0—3 

KfOMMANO 


TO At4 03R), AIS (ML), AIS(PL) 


Figure 8-81. A13 Reset & Clock Pulse Generator Board Assembly Component Locations. 


Figure 8-82, A13 Reset & Clock Pulse Generator Board Assembly Schematic Diagram. 
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Section Vin 
Figures 8-83 and 8-84 


Model 4271B 


Check *5V U connector pin 15L/SL. nemove 
AS end AT bovd eaeembllee (rom Inetrument, 
AU circuit le divided Into two eecllone: 

(1) Gate Putee Control end (2) Trenater Pul»* 
Generator. 



Waveform 0. 


Does etep signal positive 
pulse appear at AISTPB? 
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A14 BOARD CIRCUIT DESCRIPTION 

The Block Diagram ol A14 Gate/Transfer Pulse 
Control is shown in Figure 8-84. A 2msec one shot 
multivibrator is triggered by a 15, 920 or 10,000 sig¬ 
nal from the A18 board, a "0" detect signal from A15 
board, or an offset end signal from A13board and the 
output enables generation of GATE and step shift 
signals. The Gate Signal controls the counter on the 
A18 board and the step shift signal Is used as the 
clock pulse of the Btep counter on A16 board, An 800 
psec FF generates a time Bpan of 800/isec under the 
condition that Sr signal is at high level. Theswitch- 
Ingbf Sxand S y is controlled by the outputs of the 800 
Msec FF and 2msec FF. The output of 800MBec FF 
is also used as a gate signal for minus sample meas¬ 
urement. The C Transfer, G Transfer and End 
signals are generated by a transfer pulse generator 
whose inputs are the step signals (step 5, step 6, and 
step 8) from A15 board. 



Figure 8-84. Block Diagram of A14 Board. 
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Figure 8-85. A14 Gate & Transfer Control Board Assembly Component Locations. 
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Figure 8-86. A14 Gate & Transfer Control Board Assembly Schematic Diagram. 

8-65 
















1 


I 


) 


! 


« 1 P V 



Waveform ®. 


Check »5V ut connector pin I6L/6L, 
Remove A8 and AT board assemblies 
from Instrument, Set 4271B controls 
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FUNCTION , 
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Is waveform AI4TP2 OK? 
Refer to waveform ©, 


yps l® waverorm AI5TPB 
r 1 ^—OK? Refer to 
waveform ©. 


Is waveform A15U13 
1 pin I OK? Refer to 

NO waveform ©. 


Yes 1® waveform AI5TP12 
—OK? Referto 
waveform ©. 


Check A15U1, 7, 


S Is waveform AI5U12 

-pin 8 OK? Referto 

waveform ®, 


|_Is waveform AI5U1D 

-pin 6 OK? Referto 

waveform ®. 


yes fs waveform AI5TP15 
—OK? Refer to 
waveform ©, 


-Check AI5UI8, 18. 


Check A15UIS, 17, 10. 


Check AIBU15~17, 


Check A1SU1I, 13, 14. 

Check AI5UII, 12. 

Check A1SU3, 8~10, 20. 
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Figure 8-87. A15 Step Control Board Troubleshootfng Tree 
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A16 BOARD CIRCUIT DESCRIPTION 

The Block Diagram of AI5 Step Control is 
shown in Figure 8-88, Step counter starts from step 
1 when AUTO range is selected or from step 3 when 
MANUAL range Is selected nnd advances to stop 8, 
Each step signal, which is thd high turning state of 
each digit of step counter, is used as a control signal 
for switching according to each step. Zc/l (output 
of A6 C/L Integrator is 0 volt) and ZG?n (output of A7 
G/R Integrator is 0 volt) signals from A6 or A7board 
are gated by step signals and fed to A14 board as an 
"0" detect signal. Switch control signals of Sr, S d> 
Sg, Sc, Sy and Sr are generated by step signals and 
D (D Measurement) signal. Refer to Paragraph 8-29 
for timing sequence. 



Figure 8-F.8. Block Diagram of A15 Board. 


Waveform ® 


Note 

Width of pulse at A14U2 Pin 12 
is narrow—Magnify oscilloscope 
intensity to observe. 
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Figure 8-89. A15 Step Control Board Assembly Component Locations. 
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Figure 8-BO 
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Figure 8-90. A15 Step Control Board Assembly Schematic Diagram. 
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Check *5V it connector pin I5L/RL. It 
detective part can not be laolated, proceed 
aa toltowa (Set RANGE In AUTO): 


ta Alt connector pin Ut at 


high or low level? 
high | 

tow 


n 


Autoranging Check tilt!), SC/D. 

la OK? CR!~4. 


YES | _NO 

NTF Check U5 


I-(1) and (?) are fattened. 


Check 1)15, It, 17, etc. 


Fertorm following leata: 

(1) "OUT OF RANGE" lamp la lit when 
At and A7 boarda are removed from 
Inurement and la not lit when AS t 
- A7 are not removed ? 

11) Set RANGE to t with Unknown ‘open". 
"D-wQ, It" lamp la 111 when FUNCTION 
la act toC-D and not lit when FUNCTION 
la aet to any other poaltlon than C-D. 

aallaRed. 


(I) la ealttlted and (2) la not aailanrd.-Check Ull, Q2, U7C/D, etc. 


I-tl) la not entailed and 12) ta aallaRed. ■ . Check U3. », 10, Ql, U7A/D. 


Check unit and decimal point dlaptaya aa 
ahown In Uble below ualng given eettlnga ot 
FUNCTION and RANGE awllchca: 


FUNCTION 

RANGE 

C/L DUpla/ 

O H IMaptay 

Decimal Point 

Unit 

Decimal point 

Unit 

C-D 
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2 

a 
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0,000 
00,00 
000.0 • 
0,000 

pF 

pF 

PF 

nF 

.0000 

D 

D 

D 

D 


1 

0.000 

PF 

00* 00 

bS 

C-G 

2 

00.00 

pF 
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>iS 


a 

000,0 

pF 
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mS 
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0,000 

nF 

00.00 

ms 


1 

000.0 
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0,000 

II 

L-R 

2 

0.000 

Pll 

00,00 

It 


3 

00.00 

pH 

000.0 

n 


4 

000.0 

pH 

0.000 

kit 


Are voliage leveta ahown In table below 
fattened when operating RANGE awtlch 
OM27IB? 


RANGE 

A16TP2 

A16TP4 

l 

L 

L 

2 

R 

L 

3 

L 

a 

4 

r 

H 


YES 


YES 


Voltage (eve) fhown In table below la 
aattiRed when operating FUNCTION 
awttch Df 4271B? 


FUNCTION 

AIBTP7 

Al«UI2pln3 

C-D 

H 

II 

C-G 

K 

L 

L-n 

L 

L. 

L-D 

L 

H 


Check UH, 14. 


NO 


-Check U4, B, 12. 


YES 


NO 


Are voltage leveta ahown In table below 
• fattened when operalmg RANGE 
switch? 


RANGE 

Ul pin 2 

Ulplnl 

Ul pln7 

Ul pin B 

I 

It 

L 

II 

L 

2 

II 

L 

L 

11 

3 

L 

11 

II 

L 

4 

L 

H 

L 

H 


NO 


■ Check Ul, 


-Cheek U2, S, CR5-12, UI4C. 
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Figure 8-91 and 8-92 
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A16 BOARD CIRCUIT DESCRIPTION 

The Block Diagram of A16 Function/Range 
Control Board is shown in Figure 8-92, Range signals 
from A2 or option board are decoded by Range De¬ 
coder, Function signals from A2 (or option board) 
are decoded into function signals of C, D, C/G and 
L/R, by the function decoder. Range signals and 
Function signatsare decoded into a range switch signal 
for A12 by range resistor decoder. By annunciation 
control when OF (over flow) signal or D—►G signal 
is fed to A16, Out of Range or D—*G signal is gene¬ 
rated and fed to AI9. 



SIGNAL 


Figure 8-92. Block Diagram of A16 Board, 


Figure 8-91, A16 Function 6 Range Control Board Troubleshooting Tree. 


♦ 49 PS Step Control 

SERVICE SHEET 15 

SEE inside 6-67 8-68 
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Figure 8-94 
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FUNCTION 6 RANGE CONTROL 
{ 04271-66S26) 


FROM 

AI7 SR 

RANGE SHIFT. 

- - 

1 

5R 

FROM 

AI7 HR 

UPSHIFT., 

■* - 

RR 

FROM 

AI7 PR 

DOWN SHIFTj 

PR 


RMaum 


->hr,mr > 


RMt 


RMJ 


>- 

V . 

? 

\ _ L_ _ .. .. 

r 

s ___ 


R2Lw_ 
3 SO , 

v _ 

> 


' R3L^_ 

390 

>-TTI--. 




RMi 


RMi 




-> 3C >-■ 


RM»»r 


FROM A3I 7L 
FROM A3I 6L 
FROM A3I 9L 




FROM A3I IOL 

+6V . 

O-GND -*. 

FROM M4 JAR RR - 
FROM AI5 2R -* i 

FROM A,B IIL M L -> Q VEBFUW > |3 L >- 

FROM AI3 2R BR U '-S p L 

FROM AI3I4R RR - > R L 

-- M ^ ) FL 






TO AI7 ER 
A23 BR,A24 8R 
A26 OR, A32 0R 

TO AIT JR 


FROM A3I I4L 


FROM A3I I3L 

. FR%" 

FROM A3I I2L 

-Z* 3 L_ 

1 

FROM A3I IIL 

. FR%' 



TO A17 FR.A23 7R 
A24 7R,A26 CR,A32 7R 

TO AI7 HR, A23 6R 
A24 6R, A26 BR,A326R 


TO A4I4R RR, 
A9I4LRL, 

All I3L PL, 

AI2 I4L RL 


TO A9 I3LPL, 
AM I4RRR, 
AI2 I5L SL 


TO AIIISR SR, 
AI2 IR AR 




FM REhortr, 


v lnl .. V OUT OF RANGE TO A23 I2R.A33 I2R 

* ,0L ' LL > A24 I2R, A25 I2R 


TO A24 NR, A25 NR 
A32 NR 


TO A15RR, AI7BR, A32IIR 
A23IIR,A24IIR, A26 HR 

TO AI49R.AI5 5RER, 

A IS I3RPR,A32I0R,A26 FR 
A23 IOR, A24I0R 
TOA9I5L SL,AIO 6RER, 

AI5 SR, AI7 CR 

TO AI7LR 
TO AI7 MR 


Figure 8-94, AI6 Function & Range Control Board Assembly Schematic Diagram, 

8-69 


Figure 8-93. A16 Function & Range Control Board Assembly Component Locations, 










































Section VIII 
Figures 8-95 and 8-98 
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Cheek >.'d it eonnetlir pin I5t.. Troubleshoot 
according to totlnwlmt tree: 


Can meaaurlny But pula* at 
YES AITTP7 lie observed under 

r conditions above? la It same 
aa waveform 0? 


Take iwt A< and AT boards. 
Set FUNCTION to C-0 and 
NANCE to AUTO. Observe 
wirrlorm at AI7TIM, 5 and 
8. Are ltn^y same a* wave¬ 
forms©, © , and ©, 
respectively? 


YES 


Check UI2. 


_Check UIOA/D, II, 

NO SA/D, 2D. 


. y ES Check CdA'B, 5C/E/F, 

OA D, cm, I. 


Satisfied. 


Observe waveform at 

L-AI7TP6. Is It tamt 

NO as waveform®? 


—Cheek U2C, IOC, 5D. 


Check unit and decimal point displays shown In 
table below for ylven mmielltnys ill FUNCTION' 
and HANOElsIlehea: 


FUNCTION 

NANCE 

C/L Display 

O It Display 

Decimal Point 

Unit 

Decimal Point 

Untt 

C-D 

1 

2 

2 

4 

0.000 
00.00 
000,0 

0, ooo 

pF 

l’F 

PF 

nF 

.0000 

D 

D 

D 

D 


1 

0.000 

pF 

00,00 

ps 

c*o 

2 

00.00 

PF 

000.0 

pS 


3 

000.0 

pF 

0.000 

jiS 


4 

o.ooo 

nr 

00.00 

mt> 


i 

000.0 

nit 

o.ooo 

« 

L*lt 

2 

0.000 

Pit 

00,00 

n 



00.00 

Pll 

000,0 

n 


4 

ooo.o 

Ull 

0.000 

kit 


I ' 

Not Saltaned, 

Which ol Pillow Inc displays 
sere is error during tests? 


■ Decimal Point ■ 


• Check Utf, 7, B, 


■Unit ■ 


■Cheek (III, M Ql~8, U2D. 


Unit and Decimal 
' Point. 


-Check Ul, 2, J, 



Waveform ©. 
Waveform Q. 
Waveform 0. 



Waveform 0. 


Measuring Conditions: 

A6/A7 boards are removed. 
FUNCTION: C-G. 

RANGE: AUTO. 


AI7 BOARD CIRCUIT DESCRIPTION 

Figure 8-96 Is the Block Diagram of A17 Auto 
Ronge/Lamp Driver board. The driver signal to light 
the unit lamp on AI9 and decimal point control signal 
todetermlnedeclmal point position on the display are 
generated by unit lamp drsver/decimal point decoder 
with range and function signals from A16. An auto 
range control signal is generated by input signals of 
1,600 and 18,000 counts from A18, select range signr.l 
and gate signal from A15, and fed to A15, A16, 



AUTO GATE 


AI9 

UNIT LAMPS 
AI9 

DECIMAL 
POINT CONTFOL 
SIGNAL 


AI5.I6 
AUTO RANGE 
CONTROL 
SIGNAL 


Figure 8-96. Block Diagram of A17 Board. 


Figure 8-95. AI7 Auto Range & Lamp Driver Board Troubleshooting Tree. 

♦ 4V CS Function & Range Control 
I 0 SERVICE SHEET 16 

SEE INSIDE 8-69 8-70 
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+ 6V —- 


O-GND —. 


FROM AI6 4R — ■ 


FROM AIB BR — - 


FROM AI6 6R — - 


FROM AI6 7R — ■ 



FROM AI6 BL — ■ 


FROM AIB AL — . 


FROM AI6 6L — • 


FROM AI6 7L — 


FROM AI3 ML ML-* ■ 
FROM AI5 RL — 

FROM AI8 HR — 
FROM AI8 6R — 
FROM AI8 7R — 
FROM AIB KR — 

FROM AIB FR — - 
FROM AIB JR — - 
FROM AIB BR ~»- 


FROM AI3 I4R RR-..—2SiSB._ 

FROMAI3lgt.NL—-° EFSEr 2 _ 

FROM AIB IOL - ^ LECT RftN<SE 
FROM AIS9LKL — — — GA1 £- 


-^ t L 


► BL'JL 

I 

► 13 L,PL 


-> 31 - 

-> 4 L 


Figure 8-97, A17 Auto Range & Lamp Driver Board Assembly Component Locations. 
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Figure 8-98 



Figure 8-98. A17 Auto Range & Lamp Driver Board Assembly Schematic Diagram 
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Section VIII 

Figures 8-89 and 8-100 


Chttk iSV st connector pin I5USI., Trouble ,oot 
according to following Iroublrahoollng Irrc. If mra«. 
urine rat* limp d«» not turn on awl otf when TRIGGER 
"*! •“ auto, trigger 42TIJJ renmlrly (TRIGGER art 
toIt EM/MAN and trigger aouree eonneclrrl to REMOTE 
TRIGGER Input terminal). 


! 


Take out At and A7 
VK5 b'atrda. Can overflow 

r alitnal bo ebaerved at 
A18TP8? Refer lo 
waveform©. 


YES Sot S| to UNREANK, Dooa 

n blanking luncllort (or dtaplay- 

disappear? 


S| on Alt board la sot to 
DLAKK. FUNCTION to 
C-0 and RANGE to I. 

Unknown la open (olfsot 
roro ad|uat for C a d c • — 
la performed). la u nk- 
lug operating correctly 
(a there any trouble on 
numeric display? 


NO 


■Checks,, UIA B. 


V £iL-CbcckUll), 2, 3, 4, 
j CR3-.8, etc. 


NO 


Is a ?7C Ira nsTrr pular at 
Ul pin I and (I 71 iranaE-r* — 
|«lse at Ul pin 4? 



Cheek UIA It, CM, 


1. 


i 


v „ Observe waveb.rma at A18TP7 and 
r t.P TPt. Can dr'.erl signals 110000 
j detect b I5Q’.t) delect) be tdiservcd? 
liefer to w*reform ©& © 


Oily IMOO detect signal 
at TP7 can be observed. 


Only 15820 delect signal 
at TPB can be observed. 


Doth signals are 
observed. 


Check U14, UI8F, UIOD 
C D E, t}l. 


Check UI3, UtA D, U6A 
UIOADDE. 


Check U8C/F, 
L'BB C/D, U10F, 


E, 


NO 


L *‘an counler lesnl isilse at AI8TP2 
be observed when 4271R Is manually. 
NO triggered? Peter to waveform ©. 


•Check UtE. 


NO 


Can GATE signal be 
vt . — observed at AIBTPJ ? 
Yts liefer lo waveform©. 



I;(a* 3 TI>V; 

p 



IS 

)? 7 \ 


II 

«' -7 

A* 

in 

m 

<*\;J 


tffr 


l-TTl-rl 




ft 

tfe 



AJBTJ'2 




m 

t.vaiaiffcaUkWi 
14= 20msAHv,IO 

Waveform <T). 

Waveform 0. 

Waveform 0, 


; rjn'[ 

14 lii 


‘ $ 

l\<Ji 



Waveform ©. 


• Check U1C, JC. 


Check U5, 7, 8, II, 12. 



|N*>‘ 


4 

VtSJ 



».t 




. • l ..... 

AIJTPij 

r 

'■ V' 

* *v 

... 





AtarPB 


w-'" • 






fe 


ifi 


m 

A. 


K 


H 

§i 

s 


.A'? 

pl>* 


fil 

Lm.-.. 

y 

Ih-s 

20m 

*► * * 
-.u»> 

B/d 

V.v 



Wavc'orm 0, 

Measuring Conditions: 

A6/A7 boards are removed. 
FUNCTION: C-G. 

RANGE: AUTO. 


Figure 8-99, A18 Counter Board Troubleshooting Tree. 

♦ tm W Auto Range & Lamp Driver 

■ M SERVICE SHEET 17 

SEE INSIOE 
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A18 BOARD CIRCUIT DESCRIPTION 

Figure 8-100 is the block diagram of A18 Counter 
Tho CP (clock pulse) is counted by the dec ode counter 
and binary counter with gate signal from A14. This 
count is transmitted as BCD information to A19. A 
10, 000detect signal and 16,920detoct fignal aregen- 
erated and transmitted to A14, Meaningless digits 
are blanked with the blanking control as commanded 
by the s, aple rate signal from A13, transfer pulses 
from A14 and dccimalpoint cu ,rol signolsfrom A17. 
An QF. (over flow) signal is generated by the binary 
counter. 



- y —— 

TO AI9 DATA 


At5,f6 

O.F. 


AI4 

IOOOO 

A14 

15920 


Figure 8-100. Block Diagram of A18 Board. 
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Figure 8-101, A18 Counter Board Assembly Component Locations 





















































A19 Troubleshooting 


Check +6V at connector pin 10R/LR. MoBt A19 troubles 
can be solved by Front Panel operation. The following 
table shows how to light each display. Trouble can be 
isolated to display that can not be lit (or turned on and off). 


Procedure 


Display Lit 


Remove A6/A7 boards from 
instrument. 


"OUT OF RANGE 


Remove All board from "UNBAL" 

Instrument, 


Set FUNCTION to C-G and "D-*> G, R" 

RANGE to 4, Set TRIGGER to 




INT, Connect capacitor of less 
than lOOpF to Unknown terminal. 


Trigger 4271B manually. 


Measuring Rate 
Lamp or A19R1. 


Control FUNCTION and RANGE 
as shown table below; 


Decimal Point 
and Unit, 


KbCJION 


C. 1 

is R U^tir 

prilRtl h)Wt 

Ujj 



D 

1 

a ooo 
00,00 
000.0 
o.ooc 

1 

.0000 


PI 

gg 

0 000 

ff 

oaoo 

m 



00 00 

p* 

000.0 

8fl 


■Ora 

000.0 

rr 

0.000 

iff 

■ 

mm 

0.000 


oo.oo 

a 



000.0 

El 

o.ooo 

n 



0.000 

El 

DO. 00 

u 



DO, 00 

El 

1X0.0 

kfl 


h 

000.0 

tl 

0 000 

Efl 


Set FUNCTION to C-G and (minus) or 

RANGE to 1. Connect nothing CR1/R2, 
to test leads or fixture (OpF). 

Adjust C/G OFFSET ADJ to 
display minus 


Remove A6/A7 boards from Numeric Display 

instrument. "0000" Is displayed 
on both displays. 


If trouble is not found by all DS1/DS6 

above, check DS1/DS6. 
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Figure 8-104 
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Figure 8-103, A19 Display Board Assembly Component Locations, 


Figure 8-114, A19 Display Board Assembly Schematic Diagram, 
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Figure 8-105. A21 DC Bias Supply Board Troubleshooting Tree 
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Check *4V at A23 connector pin 1SL. 
Coucrcl digital recorder lo Instrument. 
TroJd'ihoot according to following 
troubleshooting tree: 


!-£—Check Interface cable. 


Set TRIGGER of 427ID 
toRMT/MAN. Can 
print command polar be 
obaerved at A13TP3? 


Connect a aoltable sample 
to 4271D. Record data on 
YES - recorder. la recorded 
output name aa display of 
427ID? Refer to Table 
3 - 7 . 


Remove Interface cable 
YES foam Inatrumenl. la 
vcltage level at A23TP5 
I at high level? 


[_Can C/E tranafer polar 

NO be obaerved at A23TPI ? 


Check Ql, Cl, Rt, R2, etc. 


Check CKT corresponding 
yrc lo printed column different 
—from dlaplajr of 4171B, 

I Dora iMa circuit havr a 
trouble? 


L—Check U7A/F £ «A. 
NO 


YES Rcnlace defecllve 
I component. 


I Check Interface cable, 
NO connector, etc. 


I 

i 

1 l 


L yes 

Can a pulse be observed_ 

NO at A23UB pin B? 

NO 


Check Ql, C4, RS. 


Check U7C, OC, etc. 




Figure 8-108, A23 C/L BCD Output Board Troubleshooting Tree, 
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Figure 8-109. A23 C/L BCD Output Board Assembly Component Locations 


Section yin 
Figure 8-110 



Figure 8-110, A23 C/L BCD Output Board Assembly Schematic Diagram. 
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VES check Interface coble 
and cnnneclur. 
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Replace circuit. 


YES 


Check >5V at connector pin 15L. 
Trouble«b»t according to following 
Iroubleahrotlng tree; 


vre 1'rlnted data to 

YES_dlap|a|roH!7in. Are 
there any dllferencea ' 
, among them? 


VP „ Check circuit corresjamdlng 
i r a to column different from 
display of 4271». fa there 
a trouble in lltlis circuit7 


Connect a aultable aample 
YES 10 Inatrument and print on 
—recorder. Observe - 
waveform at TP4. Is It 
same as waveform©? 


Observe waveform at 
>£S_TPI and U« pin 8. Is. 
11 same as waveform 
©? 


Check Interface cable 
NO and connector. 


_Check U«r I0II/C R. 

NO USE, rlc. 


J.Check UBE, 7D, fOA, 
NO , QI, etc. 


YES 


NO 


Observe waveform at 
-TP3. Islijameas 
waveform 


l san 
®? 


Disconnect recorder from 
Inatrument. Set TRIGGER 
toRMT/MAN. Sets, on 
A2S board to C/C position. 
Can only one print command ’ 
pulse be observed at TPS 
when 4271Bla manually 
triggered? 


Can a differentiated 
waveform of end pulse 
YEA_be observed at TP2? 

1 lOsclIloaeope should 

I be externally triggered 

j by A15TPS STEPS). 


-Check U14A/B/D, SB, etc. 


_.[Check CSIJ/C, ?A, SA, 

NO ‘SA, «B, 


j Can a pulse be observed 
YES lot UI3 pin <? lOsclIlo- 
—scope should be externally - 
;lrlggeretl by A1STP8 
'STEPS!. 


ts voltage Jeve' at TP4 
NO hi„h? 



11i 




. j: J 


YES 


NO 


■ Check UI4C, 02 , etc. 


• Check U13A It D. CII2, etc. 


NO 

YES 


_Is voltage level at TPS 

NO high? 


■Check I'BC/D, U7C. etc. 


-Check UI4A B D. 


^—Check IBE. U7I), etc. 


'?rjA25TPl J 

£ 20ms/dtv. ; ■ 
Measuring Conditions: 

FUNCTION: C-G. 
RANGE: AUTO. 
TRIGGER: INT. 


Waveform 0. 

Waveform ©. 

Waveform 0. 

Figure 8-114. A25 Parameter Serial BCD Output Control Board Troubl.-shoollng Tree. 
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Section VIII 
Figure 8-116 
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PARAMETER SERIAL BCD OUTPUT CONTROL 
{ 04271 - 77231) 
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Figure 8-1 IS. A25 Parameter Serial BCD Output Control Board Assembly Component Locations. 


Figure 8-116, A25 Parameter Serial BCD Ou.put Control Board Assembly Schematic Diagram. 
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Check «5V st ccnnector pin I9L/5L. 
Troubleshoot sciordlng to following 
troubleshooting tree: 



! 

i 



Measuring Conditions: 

FUNCTION: C-G. 
RANGE: I AUTO. 
TRIGGER: INT. 

Unknown jDcvlce. alOOpF, 


Waveform Q. 
Waveform ©• 
Waveform ®. 



SEE INSIDE 


* 0 - 03 - 











Model 4271B 



FROM A25 ISR 
FROM AI4 5R 

FROMJII-22 
FROM AI3 4R0R ■ 

FROM At3 HR RR ■ 
FROM AI6 6L 


FROM AI6 8L 


FROM A16 4R 

FROM AI6 SR 
FROM AI6 6R 


+6V - 
O-QND -* 


Figure 8-118. A26 Parameter Serial BCD Output Control Board Assembly Component Locations. 
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Section VIII 
Figure 8-119 
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Jll DATA OUTPUT 
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I 
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! CHANGE L*H_ 

» .— TO 39 
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Figure 8-119, A2Q Pt rameter Serial BCD Output Decoder Board Assembly Schematic Diagram. 
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Model 4271B 


Section Vin 
Figure 8-126 


1 1 



Figure 8-126. HP-IB Connector Board Assembly Component Locations. 






MANUAL CHANGES 


427 IB 


1MHz DIGITAL LCR METER 


— MANUAL IDENTIFICATION ■ 

Model Number: 4271B 
Date Printed: APR, 1982 

Part Number: 04271-90003 


This supplement contains Impottenl Information for correcting manual errors and tor edipllng the manual to Instruments containing 
, Improvements made after the printing of the manual. 

To use this supplement: 

Make a) ERRATA correcting. j 

Make si appropriate aerial number related changes Indicated In the tables below. 


ieriai. prefix ora number 


1838J00801*. 
ana above 


MAKC MANUAL. CHANOKA 


AKfttAL PWIX ON NUMBER 


HAKE MANUAL CM ANOKA 


and above 


and above 



NEW ITEM 


ERRATA 

► Page 3-20, Figure 3-10: 

Change the signal names of pins 7 and 14 to N.C. (not connected). 

Page 4-0, Table 4-1, Recommended Test Equipment: 

Delete 15pF (PN 0160-2261) and 7500pF (PN 0160-2355) capacitors. 

Add the following IpF capacitor. 

IpF ±0.25pF PN 0160-2236 , 

Delete IMft resistor 1 (PN 0698-1055). 

Page 5-16, paragraph 5-25, Dynamic Range Adjustment: 

Change the part number for the IpF capacitor in step c to read: 

HP PN 0160-2236. 


NOTE 

Manual changa auppkmants ara ravisad as oltsn is necessary to k*«p manuals as currant and accurals ss possible. Hewlett-Packard 
recommends thst you periodicity request the latest aditlon of fhls supplement. Free copies ara available from al HP offices. Whan 
requesting copies quote the menuel kfentWcation Information from your supplement, or the modal number and print data from the title 
page of the manual. 


Data/Div: Aug. 7, 1986/33 
Page 1 of 21 


HEWLETT 

PACKARD 


Printed in Japan 




Page 5-22, paragraph 5-31, C-G OFFSET Counts Adjustment: 

Change step d as follows. 

... Then set C OFFSET ADJ fully ccw and read display . 

Page 5-23, paragraph 5-32, L-R OFFSET Counts Adjustment: 

Change the part number of the BNC adapter (HP PN 1250-0081) 
to 1250-0080. 

Change Figure 5-18 as shown below. 



Pages 6-11, 6-13, 6-14, and 6-27, Table 6-3, Replaceable Parts: 

Refer to the,parts change list. 

Page 8-43, Figure 8-42, A3 Board Schematic Diagram: 

Change the value of A3R23 to 1S0K. 

Page 8-45,, Figure 8-45, A4 Board Component Locations: 

Change the diagram as follows. 
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Page 8-49, Figure 8-53, A6 Board Component Locations: 
Change the diagram as follows. 







Page 8-51, Figure 8-57, A7 Board Component Locations: 
Change the diagram as follows. 



Page 8-53, Figure 8-62, A8 Board Schematic Diagram: 
Change the value of A8C3 to 0.01p. 

Change the value of A8CR1 to 7.5V. . 

Change the value of A8R39 to 5.6K. 

Change the value of A8R52 to 2K. 

Change the value of A8R58 to 2.2K. 

Change the value of A8R62 to 5.IK. 

Page 8-55, Figure 8-65, A9 Board Component Locations: 
Change the diagram as follows. 











Page 8-57, Figure 8-69, A10 Board Component Locations: 
Change the diagram as follows. 



Page 8-57, Figure 8-70, A10 Board Schematic Diagram: 
Change the value of A10C1 to 0.47p. 

Change the value of A10C4 to lp. 

Change the value of A10C31 to 0.1m 

Page 8-59, Figure 8-74, All Board Schematic Diagram: 
Change the values of AUC17 and C44 to O.Olp. 

Page 8-63, Figure 8-82, A13 Board Schematic Diagram: 
Change the value of A13R5 to 8.2K. 

Change the value of A13R23 to 270. 

Change the value of A13R28 to 75. 

Page 8-65^ Figure 8-85, A14 Board Component Locations: 
Change the diagram as follows. 



6 















Page 8-65, Figure 8-86, A14 Board Schematic Diagram: 
Change the value of A14C6 to 0.047 m* 

Change the schematic as shown below. 



rOAI8(BL),AI»(AU 


TO Alt (AO,AI9(6L),A23 tPR)-A20(PR) 
A26(PL\A32(PR}, AS3IPR) 

TOAI3tjpl, Alt (UL) 

A23(3R),A32(Pfi>,A33(PR> 


Page 8-79, Figure 8-109, A23 Board Component Locations: 
Change the diagram as shown below. 


















Page 8-79, Figure 8-110, A23 Board Schematic Diagram: 
Change the schematic as shown below. 
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Page 8-81, Figure 8-112, A24 Board Component Locations: 
Change the diagram as shown below. 















Page 8-83, Figure 8-115, A25 Board Component Locations: 
Change the diagram as shown below. 



Page 8-83, Figure 8-116, A25 Board Schematic Diagram: 
Change the value of A25C5 to 0.022p. 

Change the schematic as shown below. 
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Page 8-85, Figure 8-118, A26 Board Component Locations: 
Change the diagram as shown' below. 



Page 8-85, Figure S-119, A26 Board Schematic Diagram: 
Change the diagram as shown below. 
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Page 8-87, Figure 8-120, A31 Board Component Locations: 
Change the diagram as shown below. 
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CHANGE 1 

■ I 

| < 

Pkge 1-9, Table 1-5, Accessories Available: 
Delete the column for the 16021 A. 

t 

Page 2-1, paragraph 2-12: 

Change this paragraph as follows: 


2-12. To preserve the protection feature when 
operating the instrument from a two contact 
> , outlet, 1 use a three prong to two prong adapter 

, 1 J (HP PN 1251-8196) and connect the green 

( 1 grounding tab on the adapter to power line ground. 

) ' . Z v 

« I 


A.... 


. - 11 


) 


Page 2-3, Figure 2-2, Power Cables: 
Change the figure as follows: 


OPTION 900 


United Kingdom OPTION 901 


Austra!ia/New Zealand 




Plug t BS 1363A, 250V 
ablet HP 8120-1351 


Plug t NZSS 198/AS Cl 12, 250V 
Cable: HP 8120-1369 


OPTION 902 


European Continent OPTION 903 


U.S./Canada 




Plug t CEE-VII, 250V 
ablet HP 8120-1689 


Plug: NEMA 5-15P, 125V, 15A 
Cablet HP 8120-1378 


OPTION 905* 


Plug: CEE 22-VI, 250V 
ablet HP 8120-1396 


Any country 




OPTION 912 


Denmark 



Plug: DHCR 107, 220V 
ablet HP 8120-2956 


Plug option 905 Is frequently used for 
Interconnecting systefn components end 
peripherals. 


NOTEt Each option number includes a 
'family* of cords and connectors of 
various materials and plug body 
configurations (straight, 90 ° etc.) 






Page 4-0, Table 4-1, Recommended Test Equipment: 

Change ET-1467, recommended electronic tool, to 
PN 04271-65003. 

Page 5-4, Table 5-2, Factory Selected Components (Sheet 2 of 2) 


Component 

Nominal Value Range 

A12C9 

HP PN 0160-2206, C:FXD 160pF 

HP PN 0140-0197, C:FXD 180pF 

HP PN 0140-0198, C:FXD 200pF 


Page 5-19, paragraph 5-28, 10000 Counts Adjustment: 

Change the part number of the Electronic Tool listed in 
EQUIPMENT to PN 04271-65003. 

Change step a as follows. 

a. Set 4271B and Electronic Tool (PN 04271-65003) as 
shown in Figure 5-17. 

Change the title of Figure 5-17 to read. 

HP 42713 Connections to Electronic Tool (PN 
04271-65003) 

Page 6-2, paragraph 6-10, SPARE PARTS KIT : 

Delete paragraphs 6-10 and 6-11. 

Pages 6-3 to 6-31, Table 6-3, Replaceable Parts: 

Refer to the parts change list. 

Page 8-43, Figure 8-42, A3 Board Schematic Diagram: 

Change the value of A3C6 to lOOp. 

Page 8-45, Figure 8-46, A4 Board Schematic Diagram: 

Change the value of A4CR1 to 6.8V. 

Page 8-49, Figure 8-54, A6 board Schematic diagram: 

Change the values of A6C4, C19 and C20 to Q.047p. 

Page 8-51, Figure 8-58, A7 Board Schematic Diagram: 

Change the values of A7C4, C19 and C20 to 0.04/p. 

Page 8-61, Figure 8-78, A12 Board Schematic Diagram: 

Change the value of A12C9* to 200p. 

Change the value of A12R42* to 15.4K. 

Change the value of A12R56* to 10K. 




CHANGE 2 


Pages 6-17 and 6-23, Table 6-3, Replaceable Parts: 
Refer to the parts change list. 


Page 8-58, Figure 8-72, Block Diagram of All Board: 
Change the schematic as follows. 



Pages 8-59, Figure 8-73, All Board Component Locations: 
Change the diagram as follows. 



















I 
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Page 8-59, Figure 8-74, All Board Schematic Diagram: 
Designate the unmarked jumper W1 as shown below. 



Page 8-73, Figure 8-101, A18 Board Component Locations: 
Change the diagram as follows. 



Page 8-73, Figure 8-102, A18 Board Schematic diagram: 
Designate the unmarked jumper W1 as shown below. 
































CHANGE 3 

Pages 6-19 amd 6-20, Table 6-3, Replaceable Parts: 
Refer to the parts change list. 

Page 8-63, Figure 8-82, A13 Board Schematic Diagram: 
Change the value of A13C4 to 33p. 

Change the value of A13C5 to 22p. 

Change the value of A13R20 to 30.IK. 

CHANGE 4 

Pages 6-4 and 6-30, Table 1 6-3, Replaceable Parts: 
Refer to the parts change list. 

Page 8-43, Figure 8-42, A3 Board Component Locations: 
Change the diagram as follows. 



















Page 8-43, Figure 8-4^, ^3 Board /Schematic Diagram 
Change the schematic as follows. 

\ '■ 

QT&Pt; -- 
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Chinge the part numbers and descriptions of the replaceable parts in accordance 
with the table below: 


Change 

Page 

Note 

Reference 

Desig¬ 

nation 

HP 

Part Number 

Description 

ERRATA 

6-11 

C 

A8R39 

0683-5625 

RESISTOR 5.6K 5% .25W FC TC=-400/+700 



C 

A8R52 

0683-2025 

RESISTOR 2K 5* .25W FC TC=-400/+700 



C 

A8R58 

0683-2225 

RESISTOR 2.2K 5% .25W FC TC=-400/+700 



C 

A8R62 

0683-5125 

RESISTOR 5.IK 5% .25W FC TC=-400/+700 


6-13 

C 

A10C4 

0160-0127 

CAPACITOR-FXO IpF ±20% 25VDC CER 


6-14 

C 

A10K1 

0490-0875 

RELAY 2C 12VDC-C0IL 2A 30VDC 


6-27 

A 

mm 

0683-5635 

RESISTOR 56K 5% .25W FC TC=-400/+800 



A 

■91 

0683-5635 

RESISTOR 56K 5% .25W FC TC=-400/+800 

1 

m 

C 

A3C6 

0160-2204 

CAPACITOR-FXD 100pF+5% 300VDC MICA 



C 


No change 

CAPACITOR-FXD 22pF 63V 


■ 

C 

A3C11 

No change 

CAPACITOR-FXD 22pF 63V 


1 

C 

A4C1 

0160-4835 

CAPACITOR-FXD .lpF ±10% 50VDC CER 


mm 

c 

A4C5 

0160-4835 

CAPACITOR-FXD .lpF ±10% 50VDC CER 


6-5 

C 

A4C6 

0160-4835 

CAPACITOR-FXD .lpF ±10% 50VDC CER 



c 

A4C7 

0160-4835 

CAPACITOR-FXD .lpF ±10% 50VDC CER 



C 

A4C8 

0160-4835 

CAPACITOR-FXD .lpF ±10% 50VDC CER 



c 

A4CR1 

1902-1382 

DIODE-ZNR 6.8V 5% PD=.4W 



C 


5080-3835 

No change 



c 

A5C5 

0160-4835 

CAPACITOR-FXD .1pF ±10% 50VDC CER 



c 

A5C7 

0160-4835 

CAPACITOR-FXD .lpF ±10% 50VDC CER 



c 

A5C14 

0160-4835 

CAPACITOR-FXD .lpF ±10% 50VDC CER 



c 

A5C16 

0160-4835 

CAPACITOR-FXD .lpF ±10% 50VDC CER 



c 

A5C19 

0160-4835 

CAPACITOR-FXD .lpF ±10% 50VDC CER 



c 

A5C20 

0160-4835 

CAPACITOR-FXD .lpF ±10% 50VDC CER 


■ 

c 

A5C21 

0160-4835 

CAPACITOR-FXD .1pF ±10% 50VDC CER 


6-6 

c 

A5R35 

0698-3154 

No change 



c 

A6C2 

0160-4835 

CAPACITOR-FXD .1pF ±10% 50VDC CER 



19 

-A6C4 

0160-5269 

CAPACITOR-FXD 0.047pF +10% 50VDC CER 



■9 

A6C6 

0160-4835 

CAPACITOR-FXD .lpF ±10% 50VDC CER 



Si 

A6C7 

0160-4835 

CAPACITOR-FXD .1pF ±10% 50VDC CER 



c 

A6C9 

0160-4835 

CAPACITOR-FXD .1pF ±10% 50VDC CER 



c 

A6C10 

0160-4835 

CAPACITOR-FXD .lpF ±10% 50VDC CER 



c 

A6C11 

0160-4835 

CAPACITOR-FXD .1pF ±10% 50VDC CER 



c 

A6C12 

0160-4835 

CAPACITOR-FXD .1pF ±10% 50VDC CER 



c 

A6C13 

0160-4835 

CAPACITOR-FXD .lfjF ±10% 50VDC CER 



c 

► A6C15 

0160-6406 

CAPACITOR-FXD ,068pF 



c 

A6C16 

0160-4835 

CAPACITOR-FXD .lpF ±10% 50VDC CER 


1 

c 

A6C17 

0160-4835 

CAPACITOR-FXD .1pF ±10% 50VDC CER 



c 

A6C18 

0160-4835 

CAPACITOR-FXD .luF ±10% 50VDC CER 


1 A 















































Reference 

Change Page Note Desig¬ 
nation 




'C2 
r C4 
A7C6 
A7C7 
A7C9 
A7C10 
A7C11 
Cl 2 
Cl 3 
A7C15 
A7C16 
A7C17 
A7C18 
A7C19 
A7C20 
A7C21 
A7C22 
A7C25 
A7C26 
A7C27 
A7C28 


A7Q8 

A7Q13 



A8C25 

A8C27 

A8C28 

A8C29 

A8C30 

A8C40 

A8C41 

A8C43 

A8C44 

A8Q1 

A8Q2 

A8Q3 


HP 

Part Number 

Description 

0160-5269 

0160-5269 

0160-4835 

CAPACITOR-FXD 0.047pF +10% 50VDC CER 
CAPACITOR-FXD 0.047pF +10% 50VDC CER 
CAPACITOR-FXD .1pF ±10% 50VDC CER 

0160-4835 

0160-4835 

0160-4835 

0160-4835 

0160-4835 

1855-0570 

1855-0570 

CAPACITOR-FXD .IpF ±10% 50VDC CER 
CAPACITOR-FXD .1pF ±10% 50VDC CER 
CAPACITOR-FXD .1pF ±10% 50VDC CER 
CAPACITOR-FXD .1pF ±10% 50VDC CER 
CAPACITOR-FXO .4“ ±10% 50VDC CER 
TRANSISTOR-FET 2SK523-L1M.2 

TRANSISTOR-FET 2SK523-LHL2 
■. ■ 1 


0160-4835 

0160-5269 

0160-4835 

0160-4835 

0160-4835 

0160-4835 

0160-4835 

0160-4835 

0160-4835 

0160-6406 

0160-4835 

0160-4835 

0160-4835 

0160-5269 

0160-5269 

0160-4835 

0160-4835 

0160-4835 

0160-4835 

0160-4835 

0160-4835 


1855-0570 

1855-0570 


0160-4835 

0160-4835 

0160-4835 

0160-4835 

0160-4835 

0160-4835 

0160-4835 

0160-4835 

0160-4835 

0160-4P35 

0160-4835 

0160-4835 

0160-4835 

5080-3830 

5080-3830 

C080-3830 


CAPACITOR-FXD .1nF ±10% 50VDC CER 
CAPACITOR-FXD 0.047pF +10% 50VDC CER 
CAPACITOR-FXO .IpF ±10% 50VDC CER 

CAPACITOR-FXD .IpF ±10% 50VDC CER 

CAPACITOR-FXD .IpF ±10% 50VDC CER 

CAPACITOR-FXD .1pF ±10% 50VDC CER 

CAPACITOR-FXD .1pF ±10% 50VDC CER 

CAPACITOR-FXD .lpF ±10% 50VDC CER 

CAPACITOR-FXD .1pF ±10% 50VDC CER 

CAPACITOR-FXD .068pF 
CAPACITOR-FXD .1pF ±10% 50VDC CER 

CAPACITOR-FXD .1pF ±10% 50VDC CER 

CAPACITOR-FXD .IpF ±10% 50VDC CER 

CAPACITOR-FXD 0.047pF +10% 50VDC CER 
CAPACITOR-FXD 0.047pF +10% 50VDC CER 
CAPACITOR-FXO .1pF ±10% 50VDC CER 

CAPACITOR-FXD .1pF ±10% 50VDC CER 

CAPACITOR-FXD .IpF ±10% 50VDC CER 

CAPACITOR-FXD .1pF ±10% 50VDC CER 

CAPACITOR-FXD .1pF ±10% 50VDC CER 

CAPACITOR-FXD .1pF ±10% 50VDC CER 


TRANSISTOR-FET 2SK523-LKL2 
TRANSISTOR-FET 2SK523-LKL2 


CAPACITOR-FXD 

CAPACITOR-FXD 

CAPACITOR-FXO 

CAPACITOR-FXD 

CAPACITOR-FXD 

CAPACITOR-FXD 

CAPACITOR-FXD 

CAPACITOR-FXD 

CAPACITOR-FXD 

CAPACITOR-FXD 

CAPACITOR-FXD 

CAPACITOR-FXD 

CAPACITOR-FXD 

No change 

No change 

No change 


.IpF ±10% 
.IpF ±10% 
.IMF ±10% 
.IpF ±10% 
.IpF ±10% 
-1pF ±10% 
.IpF ±10% 
.IpF ±10% 
.IpF ±10% 
.IpF ±10% 
.IpF ±10% 
.IpF ±10% 
.IpF ±10% 


50VDC CER 
50VDC CER 
50VDC CER 
50V0C CER 
50VDC CER 
50VDC CER 
50VDC CER 
50VDC C^R 
50VDC CER 
50VDC CER 
50VDC CER 
50VDC CER 
50VDC CER 



















Reference 



HP 

Part Number 

Description 

5080-3830 

5080-3830 

5080-3830 

No change 

No change 

No change 

0160-4835 

0160-4835 

CAPACITOR-FXD .IpF ±10* 50VDC CER 
CAPACITOR-FXD .IpF ±10% 50VDC CER 

0160-4835 

0160-4835 

0160-4835 

0160-4796 

0160-4835 

0160-4835 

0160-4835 

0160-4835 

0160-4835 

0160-4835 

0160-4835 

0160-4835 

0160-4835 

CAPACITOR-FXD .IpF ±10% 50V0C CER 
CAPACITOR-FXD .1pr ±10% 50VDC CER 
CAPACITOR-FXD .lpF ±10% 50VDC CER 
CAPACITOR-FXD 3.9pF ±0.25pF 

CAPACITOR-FXD .lpF ±10% 50VDC CER 
CAPACITOR-FXD .lpF ±10% 50VDC CER 
CAPACITOR-FXD .lpF ±10% 50VDC CER 
CAPACJTOR-FXD .lpF ±10% 50VDC CER 
CAPACITOR-FXD .lpF ±10% 50VDC CER 
CAPACITOR-FXD .lpF ±10% 50VDC CER 
CAPACITOR-FXD .lpF ±10% 50VDC CER 
CAPACITOR-FXD .lpF ±10% 50VDC CER 
CAPACITOR-FXD .lpF ±10% 50VDC CER 

5080-3830 

5080-3830 

5080-3835 

5080-3835 

No change 

No change 

No change 

No change 

0160-4835 

0160-4835 

0160-4835 

0160-4835 

0160-4835 

CAPACITOR-FXD .lpF ±10% 50VDC CER 
CAPACITOR-FXD .lpF ±10% 50VDC CER 
CAPACITOR-FXD .lpF ±10% 50VDC CER 
CAPACITOR-FXD .lpF ±10% 50VDC CER 
CAPACITOR-FXD OpF ±10% 50VDC CER 

0160-4835 

0160-4835 

0160-4835 

0160-4835 

0160-4835 

CAPACITOR-FXD .lpF ±10% 50VDC CER 
CAPACITOR-FXD .lpF ±10% 50VDC CER 
CAPACITOR-FXD .1yF ±10% 50VDC CER 
CAPACITOR-FXD .lpF ±10% 50VDC CER 
CAPACITOR-FXD .lpF ±10% 50VDC CER 

0140-0198 

CAPACITOR-FXD 2Q0pF ±5% 300VDC MICA 

0698-3540 

0757-0442 

0160-4835 

0160-4835 

0160-4835 

RESISTOR 15-4K 1% .125W F TC=0±100 
RESISTOR 10K 1% .125W F TC=0±100 
CAPACITOR-FXD .1pF ±10% 50VDC CER 
CAPACITOR-FXD .1pF ±10% 50VDC CER 
CAPACITOR-FXD .1pF ±10% 50VDC CER 

0160-4834 

0160-4574 

CAPACITOR-FXD ,047uF ±10% 50VDC CER 
CAPACITOR-FXD lOOOpF 

0160-4835 

0160-4574 

CAPACITOR-FXD .lpF ±10% 50VDC CER 
CAPACITOR-FXD lOOOpF , 















































Change Page 


6-26 



HP 

Part Number 

Description 

1820-1411 

1820-1411 

1820-1411 

IC LCH TTL LS D-TYPE 4-BIT 

IC LCH TTL LS D-TYPE 4-BIT 

IC LCH TTL LS D-TYPE 4-BIT 

0160-4835 

CAPACITOR-FXD .1pF ±10% 50VDC CER 

1200-0607 

1200-0607 

No change 

No change 

1510-0310 

No change 

8159-0005 

RESISTOR-ZERO OHMS 22 AWG LEAD DIA 

8159-0005 

RESISTOR-ZERO OHMS 22 AWG LEAD DIA 

0180-0229 

0180-0228 

CAPACITOR-FXD 33pF 

CAPACITOR-FXD 22uF 

--_-l 

0757-0453 

1820-0371 

RESISTOR 30.IK 1% .125W F TC=0±100 

IC GATE TTL H NAND TPL 3-INF 

1902-0552 

DIODE-ZNR 6.0V 

1884-0005 

DIODE: THYRISTOR (SCR) BOV 


A3CR11 


6-30 0 CR5 


► : New item C: Change 0: Delete A: Add 


I 



























































































































Model 4271B 


Section Vin 
Figure 8-126 


1 1 



Figure 8-126. HP-IB Connector Board Assembly Component Locations. 






MANUAL CHANGES 


427 IB 


1MHz DIGITAL LCR METER 


— MANUAL IDENTIFICATION ■ 

Model Number: 4271B 
Date Printed: APR, 1982 

Part Number: 04271-90003 


This supplement contains Impottenl Information for correcting manual errors and tor edipllng the manual to Instruments containing 
, Improvements made after the printing of the manual. 

To use this supplement: 

Make a) ERRATA correcting. j 

Make si appropriate aerial number related changes Indicated In the tables below. 


ieriai. prefix ora number 


1838J00801*. 
ana above 


MAKC MANUAL. CHANOKA 


AKfttAL PWIX ON NUMBER 


HAKE MANUAL CM ANOKA 


and above 


and above 



NEW ITEM 


ERRATA 

► Page 3-20, Figure 3-10: 

Change the signal names of pins 7 and 14 to N.C. (not connected). 

Page 4-0, Table 4-1, Recommended Test Equipment: 

Delete 15pF (PN 0160-2261) and 7500pF (PN 0160-2355) capacitors. 

Add the following IpF capacitor. 

IpF ±0.25pF PN 0160-2236 , 

Delete IMft resistor 1 (PN 0698-1055). 

Page 5-16, paragraph 5-25, Dynamic Range Adjustment: 

Change the part number for the IpF capacitor in step c to read: 

HP PN 0160-2236. 


NOTE 

Manual changa auppkmants ara ravisad as oltsn is necessary to k*«p manuals as currant and accurals ss possible. Hewlett-Packard 
recommends thst you periodicity request the latest aditlon of fhls supplement. Free copies ara available from al HP offices. Whan 
requesting copies quote the menuel kfentWcation Information from your supplement, or the modal number and print data from the title 
page of the manual. 


Data/Div: Aug. 7, 1986/33 
Page 1 of 21 


HEWLETT 

PACKARD 


Printed in Japan 




Page 5-22, paragraph 5-31, C-G OFFSET Counts Adjustment: 

Change step d as follows. 

... Then set C OFFSET ADJ fully ccw and read display . 

Page 5-23, paragraph 5-32, L-R OFFSET Counts Adjustment: 

Change the part number of the BNC adapter (HP PN 1250-0081) 
to 1250-0080. 

Change Figure 5-18 as shown below. 



Pages 6-11, 6-13, 6-14, and 6-27, Table 6-3, Replaceable Parts: 

Refer to the,parts change list. 

Page 8-43, Figure 8-42, A3 Board Schematic Diagram: 

Change the value of A3R23 to 1S0K. 

Page 8-45,, Figure 8-45, A4 Board Component Locations: 

Change the diagram as follows. 
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Page 8-49, Figure 8-53, A6 Board Component Locations: 
Change the diagram as follows. 







Page 8-51, Figure 8-57, A7 
Change the diagram as 


Board Component Locations: 
follows. 



Page 8-53, Figure 8-62, A8 Board Schematic 
Change the value of A8C3 to 0.01p. 


Change the value 
Change the value 
Change the value 
Change the value 
Change the value 


of A8CR1 to 7.5V. 
of A8R39 to 5.6K. 
of A8R52 to 2K. 
of A8R58 to 2.2K. 
of A8R62 to 5.IK. 


Diagram: 


Page 8-55, Figure 8-65, A9 Board Component Locations: 
Change the diagram as follows. 



___ / \ 


- 4 r 











Page 8-57, Figure 8-69, A10 Board Component Locations: 
Change the diagram as follows. 



Page 8-57, Figure 8-70, A10 Board Schematic Diagram: 
Change the value of A10C1 to 0.47p. 

Change the value of A10C4 to lp. 

Change the value of A10C31 to 0.1m 

Page 8-59, Figure 8-74, All Board Schematic Diagram: 
Change the values of AUC17 and C44 to O.Olp. 

Page 8-63, Figure 8-82, A13 Board Schematic Diagram: 
Change the value of A13R5 to 8.2K. 

Change the value of A13R23 to 270. 

Change the value of A13R28 to 75. 

Page 8-65^ Figure 8-85, A14 Board Component Locations: 
Change the diagram as follows. 



6 















Page 8-65, Figure 8-86, A14 Board Schematic Diagram: 
Change the value of A14C6 to 0.047 m* 

Change the schematic as shown below. 



rOAI8(BL),AI»(AU 


TO Alt (AO,AI9(6L),A23 tPR)-A20(PR) 
A26(PL\A32(PR}, AS3IPR) 

TOAI3tjpl, Alt (UL) 

A23(3R),A32(Pfi>,A33(PR> 


Page 8-79, Figure 8-109, A23 Board Component Locations: 
Change the diagram as shown below. 


















Page 8-79, Figure 8-110, A23 Board Schematic Diagram: 
Change the schematic as shown below. 
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Page 8-81, Figure 8-112, A24 Board Component Locations: 
Change the diagram as shown below. 















Page 8-83, Figure 8-115, A25 Board Component Locations: 
Change the diagram as shown below. 



Page 8-83, Figure 8-116, A25 Board Schematic Diagram: 
Change the value of A25C5 to 0.022p. 

Change the schematic as shown below. 





























I 


Page 8-85, Figure 8-118, A26 Board Component Locations: 
Change the diagram as shown' below. 



Page 8-85, Figure S-119, A26 Board Schematic Diagram: 
Change the diagram as shown below. 
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i 

FROM AI3 4RDR — 

J 

I 

FP0HAI3I4RRR — 
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I I 
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6K >- 
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Page 8-87, Figure 8-120, A31 Board Component Locations: 
Change the diagram as shown below. 



\ 


CHANGE 1 

■ I 

| < 

Pkge 1-9, Table 1-5, Accessories Available: 
Delete the column for the 16021 A. 

t 

Page 2-1, paragraph 2-12: 

Change this paragraph as follows: 


2-12. To preserve the protection feature when 
operating the instrument from a two contact 
> , outlet, 1 use a three prong to two prong adapter 

, 1 J (HP PN 1251-8196) and connect the green 

( 1 grounding tab on the adapter to power line ground. 

) ' . Z v 

« I 


A.... 


. - 11 


) 


Page 2-3, Figure 2-2, Power Cables: 
Change the figure as follows: 


OPTION 900 


United Kingdom OPTION 901 


Austra!ia/New Zealand 




Plug t BS 1363A, 250V 
ablet HP 8120-1351 


Plug t NZSS 198/AS Cl 12, 250V 
Cable: HP 8120-1369 


OPTION 902 


European Continent OPTION 903 


U.S./Canada 




Plug t CEE-VII, 250V 
ablet HP 8120-1689 


Plug: NEMA 5-15P, 125V, 15A 
Cablet HP 8120-1378 


OPTION 905* 


Plug: CEE 22-VI, 250V 
ablet HP 8120-1396 


Any country 




OPTION 912 


Denmark 



Plug: DHCR 107, 220V 
ablet HP 8120-2956 


Plug option 905 Is frequently used for 
Interconnecting systefn components end 
peripherals. 


NOTEt Each option number includes a 
'family* of cords and connectors of 
various materials and plug body 
configurations (straight, 90 ° etc.) 






Page 4-0, Table 4-1, Recommended Test Equipment: 

Change ET-1467, recommended electronic tool, to 
PN 04271-65003. 

Page 5-4, Table 5-2, Factory Selected Components (Sheet 2 of 2) 


Component 

Nominal Value Range 

A12C9 

HP PN 0160-2206, C:FXD 160pF 

HP PN 0140-0197, C:FXD 180pF 

HP PN 0140-0198, C:FXD 200pF 


Page 5-19, paragraph 5-28, 10000 Counts Adjustment: 

Change the part number of the Electronic Tool listed in 
EQUIPMENT to PN 04271-65003. 

Change step a as follows. 

a. Set 4271B and Electronic Tool (PN 04271-65003) as 
shown in Figure 5-17. 

Change the title of Figure 5-17 to read. 

HP 42713 Connections to Electronic Tool (PN 
04271-65003) 

Page 6-2, paragraph 6-10, SPARE PARTS KIT : 

Delete paragraphs 6-10 and 6-11. 

Pages 6-3 to 6-31, Table 6-3, Replaceable Parts: 

Refer to the parts change list. 

Page 8-43, Figure 8-42, A3 Board Schematic Diagram: 

Change the value of A3C6 to lOOp. 

Page 8-45, Figure 8-46, A4 Board Schematic Diagram: 

Change the value of A4CR1 to 6.8V. 

Page 8-49, Figure 8-54, A6 board Schematic diagram: 

Change the values of A6C4, C19 and C20 to Q.047p. 

Page 8-51, Figure 8-58, A7 Board Schematic Diagram: 

Change the values of A7C4, C19 and C20 to 0.04/p. 

Page 8-61, Figure 8-78, A12 Board Schematic Diagram: 

Change the value of A12C9* to 200p. 

Change the value of A12R42* to 15.4K. 

Change the value of A12R56* to 10K. 




CHANGE 2 


Pages 6-17 and 6-23, Table 6-3, Replaceable Parts: 
Refer to the parts change list. 


Page 8-58, Figure 8-72, Block Diagram of All Board: 
Change the schematic as follows. 



Pages 8-59, Figure 8-73, All Board Component Locations: 
Change the diagram as follows. 



















I 


t 


Page 8-59, Figure 8-74, All Board Schematic Diagram: 
Designate the unmarked jumper W1 as shown below. 



Page 8-73, Figure 8-101, A18 Board Component Locations: 
Change the diagram as follows. 



Page 8-73, Figure 8-102, A18 Board Schematic diagram: 
Designate the unmarked jumper W1 as shown below. 
































CHANGE 3 

Pages 6-19 amd 6-20, Table 6-3, Replaceable Parts: 
Refer to the parts change list. 

Page 8-63, Figure 8-82, A13 Board Schematic Diagram: 
Change the value of A13C4 to 33p. 

Change the value of A13C5 to 22p. 

Change the value of A13R20 to 30.IK. 

CHANGE 4 

Pages 6-4 and 6-30, Table 1 6-3, Replaceable Parts: 
Refer to the parts change list. 

Page 8-43, Figure 8-42, A3 Board Component Locations: 
Change the diagram as follows. 



















Page 8-43, Figure 8-4^, ^3 Board /Schematic Diagram 
Change the schematic as follows. 

\ '■ 

QT&Pt; -- 
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Chinge the part numbers and descriptions of the replaceable parts in accordance 
with the table below: 


Change 

Page 

Note 

Reference 

Desig¬ 

nation 

HP 

Part Number 

Description 

ERRATA 

6-11 

C 

A8R39 

0683-5625 

RESISTOR 5.6K 5% .25W FC TC=-400/+700 



C 

A8R52 

0683-2025 

RESISTOR 2K 5* .25W FC TC=-400/+700 



C 

A8R58 

0683-2225 

RESISTOR 2.2K 5% .25W FC TC=-400/+700 



C 

A8R62 

0683-5125 

RESISTOR 5.IK 5% .25W FC TC=-400/+700 


6-13 

C 

A10C4 

0160-0127 

CAPACITOR-FXO IpF ±20% 25VDC CER 


6-14 

C 

A10K1 

0490-0875 

RELAY 2C 12VDC-C0IL 2A 30VDC 


6-27 

A 

mm 

0683-5635 

RESISTOR 56K 5% .25W FC TC=-400/+800 



A 

■91 

0683-5635 

RESISTOR 56K 5% .25W FC TC=-400/+800 

1 

m 

C 

A3C6 

0160-2204 

CAPACITOR-FXD 100pF+5% 300VDC MICA 



C 


No change 

CAPACITOR-FXD 22pF 63V 


■ 

C 

A3C11 

No change 

CAPACITOR-FXD 22pF 63V 


1 

C 

A4C1 

0160-4835 

CAPACITOR-FXD .lpF ±10% 50VDC CER 


mm 

c 

A4C5 

0160-4835 

CAPACITOR-FXD .lpF ±10% 50VDC CER 


6-5 

C 

A4C6 

0160-4835 

CAPACITOR-FXD .lpF ±10% 50VDC CER 



c 

A4C7 

0160-4835 

CAPACITOR-FXD .lpF ±10% 50VDC CER 



C 

A4C8 

0160-4835 

CAPACITOR-FXD .lpF ±10% 50VDC CER 



c 

A4CR1 

1902-1382 

DIODE-ZNR 6.8V 5% PD=.4W 



C 


5080-3835 

No change 



c 

A5C5 

0160-4835 

CAPACITOR-FXD .1pF ±10% 50VDC CER 



c 

A5C7 

0160-4835 

CAPACITOR-FXD .lpF ±10% 50VDC CER 



c 

A5C14 

0160-4835 

CAPACITOR-FXD .lpF ±10% 50VDC CER 



c 

A5C16 

0160-4835 

CAPACITOR-FXD .lpF ±10% 50VDC CER 



c 

A5C19 

0160-4835 

CAPACITOR-FXD .lpF ±10% 50VDC CER 



c 

A5C20 

0160-4835 

CAPACITOR-FXD .lpF ±10% 50VDC CER 


■ 

c 

A5C21 

0160-4835 

CAPACITOR-FXD .1pF ±10% 50VDC CER 


6-6 

c 

A5R35 

0698-3154 

No change 



c 

A6C2 

0160-4835 

CAPACITOR-FXD .1pF ±10% 50VDC CER 



19 

-A6C4 

0160-5269 

CAPACITOR-FXD 0.047pF +10% 50VDC CER 



■9 

A6C6 

0160-4835 

CAPACITOR-FXD .lpF ±10% 50VDC CER 



Si 

A6C7 

0160-4835 

CAPACITOR-FXD .1pF ±10% 50VDC CER 



c 

A6C9 

0160-4835 

CAPACITOR-FXD .1pF ±10% 50VDC CER 



c 

A6C10 

0160-4835 

CAPACITOR-FXD .lpF ±10% 50VDC CER 



c 

A6C11 

0160-4835 

CAPACITOR-FXD .1pF ±10% 50VDC CER 



c 

A6C12 

0160-4835 

CAPACITOR-FXD .1pF ±10% 50VDC CER 



c 

A6C13 

0160-4835 

CAPACITOR-FXD .lfjF ±10% 50VDC CER 



c 

► A6C15 

0160-6406 

CAPACITOR-FXD ,068pF 



c 

A6C16 

0160-4835 

CAPACITOR-FXD .lpF ±10% 50VDC CER 


1 

c 

A6C17 

0160-4835 

CAPACITOR-FXD .1pF ±10% 50VDC CER 



c 

A6C18 

0160-4835 

CAPACITOR-FXD .luF ±10% 50VDC CER 


1 A 















































Reference 

Change Page Note Desig¬ 
nation 




'C2 
r C4 
A7C6 
A7C7 
A7C9 
A7C10 
A7C11 
Cl 2 
Cl 3 
A7C15 
A7C16 
A7C17 
A7C18 
A7C19 
A7C20 
A7C21 
A7C22 
A7C25 
A7C26 
A7C27 
A7C28 


A7Q8 

A7Q13 



A8C25 

A8C27 

A8C28 

A8C29 

A8C30 

A8C40 

A8C41 

A8C43 

A8C44 

A8Q1 

A8Q2 

A8Q3 


HP 

Part Number 

Description 

0160-5269 

0160-5269 

0160-4835 

CAPACITOR-FXD 0.047pF +10% 50VDC CER 
CAPACITOR-FXD 0.047pF +10% 50VDC CER 
CAPACITOR-FXD .1pF ±10% 50VDC CER 

0160-4835 

0160-4835 

0160-4835 

0160-4835 

0160-4835 

1855-0570 

1855-0570 

CAPACITOR-FXD .IpF ±10% 50VDC CER 
CAPACITOR-FXD .1pF ±10% 50VDC CER 
CAPACITOR-FXD .1pF ±10% 50VDC CER 
CAPACITOR-FXD .1pF ±10% 50VDC CER 
CAPACITOR-FXO .4“ ±10% 50VDC CER 
TRANSISTOR-FET 2SK523-L1M.2 

TRANSISTOR-FET 2SK523-LHL2 
■. ■ 1 


0160-4835 

0160-5269 

0160-4835 

0160-4835 

0160-4835 

0160-4835 

0160-4835 

0160-4835 

0160-4835 

0160-6406 

0160-4835 

0160-4835 

0160-4835 

0160-5269 

0160-5269 

0160-4835 

0160-4835 

0160-4835 

0160-4835 

0160-4835 

0160-4835 


1855-0570 

1855-0570 


0160-4835 

0160-4835 

0160-4835 

0160-4835 

0160-4835 

0160-4835 

0160-4835 

0160-4835 

0160-4835 

0160-4P35 

0160-4835 

0160-4835 

0160-4835 

5080-3830 

5080-3830 

C080-3830 


CAPACITOR-FXD .1nF ±10% 50VDC CER 
CAPACITOR-FXD 0.047pF +10% 50VDC CER 
CAPACITOR-FXO .IpF ±10% 50VDC CER 

CAPACITOR-FXD .IpF ±10% 50VDC CER 

CAPACITOR-FXD .IpF ±10% 50VDC CER 

CAPACITOR-FXD .1pF ±10% 50VDC CER 

CAPACITOR-FXD .1pF ±10% 50VDC CER 

CAPACITOR-FXD .lpF ±10% 50VDC CER 

CAPACITOR-FXD .1pF ±10% 50VDC CER 

CAPACITOR-FXD .068pF 
CAPACITOR-FXD .1pF ±10% 50VDC CER 

CAPACITOR-FXD .1pF ±10% 50VDC CER 

CAPACITOR-FXD .IpF ±10% 50VDC CER 

CAPACITOR-FXD 0.047pF +10% 50VDC CER 
CAPACITOR-FXD 0.047pF +10% 50VDC CER 
CAPACITOR-FXO .1pF ±10% 50VDC CER 

CAPACITOR-FXD .1pF ±10% 50VDC CER 

CAPACITOR-FXD .IpF ±10% 50VDC CER 

CAPACITOR-FXD .1pF ±10% 50VDC CER 

CAPACITOR-FXD .1pF ±10% 50VDC CER 

CAPACITOR-FXD .1pF ±10% 50VDC CER 


TRANSISTOR-FET 2SK523-LKL2 
TRANSISTOR-FET 2SK523-LKL2 


CAPACITOR-FXD 

CAPACITOR-FXD 

CAPACITOR-FXO 

CAPACITOR-FXD 

CAPACITOR-FXD 

CAPACITOR-FXD 

CAPACITOR-FXD 

CAPACITOR-FXD 

CAPACITOR-FXD 

CAPACITOR-FXD 

CAPACITOR-FXD 

CAPACITOR-FXD 

CAPACITOR-FXD 

No change 

No change 

No change 


.IpF ±10% 
.IpF ±10% 
.IMF ±10% 
.IpF ±10% 
.IpF ±10% 
-1pF ±10% 
.IpF ±10% 
.IpF ±10% 
.IpF ±10% 
.IpF ±10% 
.IpF ±10% 
.IpF ±10% 
.IpF ±10% 


50VDC CER 
50VDC CER 
50VDC CER 
50V0C CER 
50VDC CER 
50VDC CER 
50VDC CER 
50VDC C^R 
50VDC CER 
50VDC CER 
50VDC CER 
50VDC CER 
50VDC CER 



















Reference 



HP 

Part Number 

Description 

5080-3830 

5080-3830 

5080-3830 

No change 

No change 

No change 

0160-4835 

0160-4835 

CAPACITOR-FXD .IpF ±10* 50VDC CER 
CAPACITOR-FXD .IpF ±10% 50VDC CER 

0160-4835 

0160-4835 

0160-4835 

0160-4796 

0160-4835 

0160-4835 

0160-4835 

0160-4835 

0160-4835 

0160-4835 

0160-4835 

0160-4835 

0160-4835 

CAPACITOR-FXD .IpF ±10% 50V0C CER 
CAPACITOR-FXD .1pr ±10% 50VDC CER 
CAPACITOR-FXD .lpF ±10% 50VDC CER 
CAPACITOR-FXD 3.9pF ±0.25pF 

CAPACITOR-FXD .lpF ±10% 50VDC CER 
CAPACITOR-FXD .lpF ±10% 50VDC CER 
CAPACITOR-FXD .lpF ±10% 50VDC CER 
CAPACJTOR-FXD .lpF ±10% 50VDC CER 
CAPACITOR-FXD .lpF ±10% 50VDC CER 
CAPACITOR-FXD .lpF ±10% 50VDC CER 
CAPACITOR-FXD .lpF ±10% 50VDC CER 
CAPACITOR-FXD .lpF ±10% 50VDC CER 
CAPACITOR-FXD .lpF ±10% 50VDC CER 

5080-3830 

5080-3830 

5080-3835 

5080-3835 

No change 

No change 

No change 

No change 

0160-4835 

0160-4835 

0160-4835 

0160-4835 

0160-4835 

CAPACITOR-FXD .lpF ±10% 50VDC CER 
CAPACITOR-FXD .lpF ±10% 50VDC CER 
CAPACITOR-FXD .lpF ±10% 50VDC CER 
CAPACITOR-FXD .lpF ±10% 50VDC CER 
CAPACITOR-FXD OpF ±10% 50VDC CER 

0160-4835 

0160-4835 

0160-4835 

0160-4835 

0160-4835 

CAPACITOR-FXD .lpF ±10% 50VDC CER 
CAPACITOR-FXD .lpF ±10% 50VDC CER 
CAPACITOR-FXD .1yF ±10% 50VDC CER 
CAPACITOR-FXD .lpF ±10% 50VDC CER 
CAPACITOR-FXD .lpF ±10% 50VDC CER 

0140-0198 

CAPACITOR-FXD 2Q0pF ±5% 300VDC MICA 

0698-3540 

0757-0442 

0160-4835 

0160-4835 

0160-4835 

RESISTOR 15-4K 1% .125W F TC=0±100 
RESISTOR 10K 1% .125W F TC=0±100 
CAPACITOR-FXD .1pF ±10% 50VDC CER 
CAPACITOR-FXD .1pF ±10% 50VDC CER 
CAPACITOR-FXD .1pF ±10% 50VDC CER 

0160-4834 

0160-4574 

CAPACITOR-FXD ,047uF ±10% 50VDC CER 
CAPACITOR-FXD lOOOpF 

0160-4835 

0160-4574 

CAPACITOR-FXD .lpF ±10% 50VDC CER 
CAPACITOR-FXD lOOOpF , 















































Change Page 


6-26 



HP 

Part Number 

Description 

1820-1411 

1820-1411 

1820-1411 

IC LCH TTL LS D-TYPE 4-BIT 

IC LCH TTL LS D-TYPE 4-BIT 

IC LCH TTL LS D-TYPE 4-BIT 

0160-4835 

CAPACITOR-FXD .1pF ±10% 50VDC CER 

1200-0607 

1200-0607 

No change 

No change 

1510-0310 

No change 

8159-0005 

RESISTOR-ZERO OHMS 22 AWG LEAD DIA 

8159-0005 

RESISTOR-ZERO OHMS 22 AWG LEAD DIA 

0180-0229 

0180-0228 

CAPACITOR-FXD 33pF 

CAPACITOR-FXD 22uF 

--_-l 

0757-0453 

1820-0371 

RESISTOR 30.IK 1% .125W F TC=0±100 

IC GATE TTL H NAND TPL 3-INF 

1902-0552 

DIODE-ZNR 6.0V 

1884-0005 

DIODE: THYRISTOR (SCR) BOV 


A3CR11 


6-30 0 CR5 


► : New item C: Change 0: Delete A: Add 
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Model 4271B 



Figure 8-126. HP-tB Connector Board Assembly Component Locations. 


Section Via 
Figure B-126 


8-93 



MANUAL CHANGES 


427 IB 

1MHz DIGITAL LCR METER 


This supplement contains Important Information for correcting manual arrors jnd for adapting lha manual to Instruments containing 
Improvamant* made aftar tha printing of tha manual. 

To usa this lupplamant: 

Make all ERRATA corrections. 

Maka at appropriate serial number related changes Indicated In lha tables below. 

■■niM- Fftaaix on number makb manual chamois sirial mats'll on nummr mark manual chamois 



i 

► NEW ITEM i| 1 

ERRATA 

1 ►Page 3-20, Figure 3-10: 

.Change the signal names of pins 7 and 14,to N.C. (not connected). 

I , • ‘ 

Page 4-0, Table 4-1, Recommended Test Equipment: 

Delete 15pF (PN 0160-2261) and 750lipF (PN 0160-2355) capacitors. 

Add the following IpF capacitor. 

IpF ±0.25pF PN 0160-2236 

Delete lMft resistor'{PN 0698-1055). 

Page 5-16, paragraph 5-25, Dynamic Range Adjustment: 

Change the part number for the IpF capacitor in step c to read: 

HP PN 0160-2236. 


NOTE 

Manual change supplements are revised at often as necessary to keep manuals as current and accurate as possible. Hewlett.Packard 
recommends that you periodicaVy request lha latest edition of this supplement. Free copies are available from al HP offices. Whan 
requesting copies quote lha manual fdentif icatlon information from your supplement, or the modal number and print date from the title 
page of the manual. 


—* MANUAL IDENTIFICATION 

Model Number: 4271B 
Date Printed: APR-. 1982 

Part Number: 04271-90003 


Date/Div: Aug. 7, 1986/33 
Page 1 of 21 ' 


m 


HEWLETT 

PACKARD 


Printed in Japan 












Page 5-22, paragraph 5-31, C-G OFFSET Counts Adjustment: 

Change step d as follows. 

... Then set C OFFSET ADJ fully ccw and read display ... 

Page 5-23, paragraph 5-32, L-R OFFSET Counts Adjustment: 

Change the part number of the BNC adapter (HP PN 1250-0081) 
to 1250-0080. 

Change Figure 5-18 as shown below. 


HP 4271 B 



Page 8-43, Figure 8-42, A3 Board Schematic Diagram: 
Change the value of A3R23 to 160K. 


Page 8-45,, Figure 8-45, A4 Board Component Locations: 
Change the diagram as follows. 


















Page 8-49, Figure 8-53, A6 Board Component Locations: 
Change the diagram as follows. 
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Page 8-51, Figure 8-57, A7 Board Component Locations: 
Change the diagram as follows. 



Page 8-53, Figure 8-62, A8 Board Schematic Diagram: 
Change the value of A8C3 to 0.01p. 

Change the value of A8CR1 to 7.5V. 

Change the value of A8R39 to 5.6K. 

Change the value of A8R52 to 2K. 

Change the value of A8R58 to 2.2K. 

Change the value of A8R62 to 5.IK. 


Page 8-55, Figure 8-65, A9 Board Component Locations: 
Change the diagram as follows. 






Page 8-57, Figure 8-69, A10 Board Component Locations; 
Change the diagram as follows. 



Page 8-57, Figure 8-70, A10 Board Schematic Diagram; 
Change the value of A10C1 to 0.47m. 

Change the value of A10C4 to lp. 

Change the value of A10C31 to 0.1 m 

Page 8-59, Figure 8-74, All Board Schematic Diagram: 
Change the values of A11C17 and C44 to 0.01p. 

Page 8-63, Figure 8-82, A13 Board Schematic Diagram: 
Change the value of A13R5 to 8.2K. 

Change the value of A13R23 to 270. 

Change the value of A13R28 to 75. 

Page 8-65, Figure 8-85, A14 Board Component Locations: 
Change the diagram as follows. 



5 
















Page 8-65, Figure 8-86, A14 Board Schematic Uiagram: 
Change the value of A14C6 to Q.047p. 

Change the schematic as shown below. 


▼ DR 



Page 8-79, Figure 8-109, A23 Board Component Locations: 
Change the diagram as shown below. 




- 6 - 


Uf2 











Page 8-79, Figure 8-110, A23 Board Schematic Diagram: 
Change the schematic as shown below. 


i 

—> PL 
—> RL 
—> SL 
—^ AR 

—> CR 

—> BR 
—> OR 

—> CR 




Page 8 : 81, Figure 8-112, A24 Board Component Locations: 
Change the diagram as shown below. 










Page 8-81, Figure 8-113, A24 Board Schematic Diagram: 
Change the schematic as shown below. 
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Page 8-83, Figure 8-115, A25 Board Component Locations 
Change the diagram as shown below. 
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Page 8-83, Figure 8-116, A25 Board Schematic Diagram: 
Change the value of A25C5 to 0.022p. 

Change the schematic as shown below. 
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Page 8-85, Figure 8-118, A26 Board Component Locations: 
Change the diagram as shown below. 



, * . ■ ! * I 

Page 8-85, Figure 8-119, A26 Board Schematic Diagram: 

Change the diagram as shown below. 
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Page 8-87, Figure 8-120, A31 Board Component Locations: 
Change the diagram as shown below. 
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CHAN GE 1 

Page 1-9, Table 1-5, Accessories Available: 

Delete the column for the 16021 A. 

Page 2-1, paragraph 2-12: 

Change this paragraph as follows: ’ \ 


2-12. To preserve the protection feature when 
operating the instrument from a two contact 
outlet, use a three prong to two prong adapter 
(HP PN 1251-8196) and connect the green 
grounding tab on the adapter to power line ground. 


/ 


11 - 












Page 2-3, Figure 2-2, Power Cables: 
Change the figure as follows: 



OPTION 900 


Plugt BS 13(53A, 250V 
Cablet HP 8120-1351 


United Kingdom OPTION 901 



Australia/New Zealand 



Plugt NZSS 198/ASCU2, 250V 
Cablet HP 8120-1369 


OPTION 902 


European Continent OPTION 903 


U.S./Canada 



Plug t CEE-VII, 250V 
Cablet HP 8120-1689 


Plugt NEMA 5-I6P, 125V, 15A 
Cablet HP 8120-1378 


OPTION 905*' 


Plugt CEE 22-VI, 1 25QV 
Cablet 1/P 8120-1396 


Any country OPTION 906 




Switzerland 


Plugt SEV 1011.1959-24507 Type 12, 250V 
Cablet HP 8120-2104 


OPTION 912 


Denmark 



Plugt DHCK 107, 220 V 
Cablet HP 8120-2956 


* Plug option 905 is frequently used for 
interconnecting systepi components and 
peripherals. 


NOTE: Each option number includes a 
'family* of cords and connectors of 
various materials and plug body 
configurations (straight, 90 ° etc.) 












Page 4-0, Table 4-1, Recommended Test Equipment; 

Change ET-1467, recommended electronic tool, to 
PN 04271-65003, 

Page 5-4, Table 5-2, Factory Selected Components ('heet 2 of 2): 


Component 

Nominal Value Range 

A12C9 

HP PN 0160-2206, C:FXD 160pF 

HP PN 0140-0197, C:FXD 180pF 

HP PN 0140-0198, C:FXD 200pF 


Page 5-19, paragraph 5-28, 10000 Counts Adjustment: 

Change the part number of the Electronic Tool listed in 
EQUIPMENT to PN 04271-65003. 

Change step a as follows. 

a. Set 4271B and Electronic Tool (PN 04271-65003) as 
shown in Figure 5-17. 

Change the title of Figure 5-17 to read. 

HP 42713 Connections to Electronic Tool (PN 
04271-65003) 

Page 6-2, paragraph 6-10, SPARE PARTS KIT : 

Delete paragraphs 6-10 and 6-* 1 - 

Pages 6-3 to 6-31, Table 6-3, Replaceable Parts: 

Refer to the parts change list. 

Page 8-43, Figure 8-42, A3 Board Schematic Diagram: 

Change the value of A3C6 to lOOp. 

Page 8-45, Figure 8-46, A4 Board Schematic Diagram: 

Change the value of A4CR1 to 6.8V. 

Page 8-49, Figure 8-54, A6 board Scnematic diagram: 

Change the values of A6C4, C19 and C20 to 0.047p. 

Page 8-51, Figure 8-58, A7 Board Schematic Diagram: 

Change the values of A7C4, Cl9 and C20 to 0.047p. 

Page 8-61, Figure 8-78, A12 Board Schematic Diagram: 

Change the value of A12C9* to 200p. 

Change the value of A12R42* to 15.4K. 

Change, the value of A12R56* to 10K. 


- 13 - 








CHANGE 2 


Pages 6-17 and 6-23, Table 6-3, Replaceable Parts: 
Refer to the parts change list. 


Page 8-58, Figure 8-72, Block Diagram of All Board: 
Change the schematic as follows. 



Pages 8-59, Figure 8-73, All Board Component Locations: 
Change the diagram as follows. 



ABCOEFHJKLMNPRS ADCOEFHJKLMNPRS 




Page 8-59, Figure 8-74, All Board Schematic Diagram: 
Designate the unmarked jumper W1 as shown below. 



Page 8-73, Figure 8-101, A18 Board Component Locations: 
Change the diagram as follows. 



Page 8-73, Figure 8-102, A18 Board Schematic diagram: 
Designate the unmarked jumper W1 as shown below. 































CHANGE 3 

Pages ol9 amd 6-20, Table 6-3, Replaceable Parts: 
Refer to the parts change list. 

Page 8-63, Figure 8-82, A13 Board Schematic Diagram: 
Change the value of A13C4 to 33p. 

Change the value of A13C5 to 22p. 

Change the value of A13R20 to 30.IK. 

CHANGE 4 

Pages 6-4 and 6-30, Table' 6-3, Replaceable Parts: 
Refer to the parts change list. 

Page 8-43, Figure 8-42, A3 Board Component Locations: 
Change the diagram as follows. 













p.tgc 8-43, Figure 8-42, A3 Board Schematic Diagram: 
, 'Change the schematic as follows. 










Change the part numbers and descriptions of the replaceable parts in accordance 
with the table below: 


Change 

Page 

Note 

Reference 

Desig¬ 

nation 

HP 

Part Number 

Description 

ERRATA 

6-11 

C 

A8R39 

0683-5625 

RESISTOR 5.6K 5% .25W FC TC=-400/+700 



C 

A8R52 

0683-2025 

RESISTOR 2K 5* .25W FC TC--400/+700 



C 

A8R58 

0683-2225 

RESISTOR 2.2K 5% .25W FC TC=-400/+700 



C 

A8R62 

0683-5125 

RESISTOR 5.IK 5* .25W FC TC=-400/+700 


6-13 


A10C4 

0160-0127 

CAPACITOR-FXO IpF ±20% 25V0C CER 


6-14 

C 

A10K1 

0490-0875 

RELAY 2C 12V0C-C0IL 2A 30VDC 


6-27 

A 

A24R7 

0683-5635 

RESISTOR 56K 5% .25W FC TC=-400/+800 



A 

A25R14 

0683-5635 

RESISTOR 56K 5% .25W FC TC=-400/+800 

1 

ig 

C 

A3C6 

0160-2204 

CAPACITOR-FXD 100pF+5% 300V0C MICA 


in 

C 

A3C10 

No change 

CAPACITOR-FXO 22pF 63V 



C 

A3C11 

No change 

CAPACITOR-FXD 22pF 63V 



c 

A4C1 

0160-4835 

CAPACITOR-FXD .IpF ±10% 50VDC CER 


■ 

C 

A4C5 

0160-4835 

CAPACITOR-FXD .1pF ±10% 50VDC CER 


6-5 

c 

A4C6 

0160-4835 

CAPACITOR-FXD .lpF ±10% 50VDC CER 



c 

A4C7 

0160-4835 

CAPACITOR-FXD .1pF ±10% 50VDC CER 



c 

A4C8 

0160-4835 

CAPACITOR-FXD .1pF ±10% 50VDC CER 



c 

A4CR1 

1902-1382 

DIODE-ZNR 6.8V 5% PD=.4W 



c 


5080-3835 

No change 



c 

A5C5 

0160-4835 

CAPACITOR-FXD .1pF ±10% 50VDC CER 



c 

A5C7 

0160-4835 

CAPACITOR-FXD . 1 pF i.10% 50VDC CER 



c 

A5C14 

0160-4835 

CAPACITOR-FXD .1pF ±10% 50VDC CER 



c 

A5C16 

0160-4835 

CAPACITOR-FXD .1pF ±10% 50VDC CER 



c 

A5C19 

0160-4835 

CAPACITOR-FXD .1pF ±10% 50VDC CER 



c 

A5C20 

0160-4835 

CAPACITOR-FXD .IpF ±10% 50VDC CER 



c 

A5C21 

0160-4835 

CAPACITOR-FXD .1pF ±10% 50VDC CER 


6-6 

c 

A5R35 

0698-3154 

No change 



c 

A6C2 

0160-4835 

CAPACITOR-FXD .1pF ±10% 50VDC CER 



c 

A6C4 

0160-5269 

CAPACITOR-FXD 0.047pF +10% 50VDC CER 



c 

A6C6 

0160-4835 

CAPACITOR-FXD .1pF ±10% 50VDC CER 



c 

A6C7 

0160-4835 

CAPACITOR-FXD .1pF ±10% 50VDC CER 



c 

A6C9 

0160-4835 

CAPACITOR-FXD .IpF ±10% 50VDC CER 



c 

A6C10 

0160-4835 

CAPACITOR-FXD .IpF ±10% 50VDC CER 



c 

A6C11 

0160-4835 

CAPACITOR-FXD .1pF ±10% 50VDC CER 



c 

A6C12 

0160-4835 

CAPACITOR-FXO .1pF ±10% 50VDC CER 



c 

A6C13 

0160-4835 

CAPACITOR-FXD .luF ±10% 50VDC CER 



c 

► A6C15 

0160-6406 

CAPACITOR-FXD .068yF 



c 

ASCI 6 

0160-4835 

CAPACITOR-FXD .lyF ±10% 50VDC CER 



c 

A6C17 

0160-4835 

CAPACITOR-FXD .1pF ±10% 50VDC CER 



c 

A6C18 

0160-4835 

CAPACITOR-FXD .luF ±10% 50VDC CER 











































Change 

Page 

Note 

Reference 

Desig¬ 

nation 

HP 

Part Number 

Description 

1 

'6-6 

C 

A6C19 

0160-5269 

CAPACITOR-FXD 0.047pF +10* 50VDC CER 



C 


0160-5269 

CAPACITOR-FXD 0.047pF +10* 50VDC CER 



C 

A6C21 

0160-4835 

CAPACITOR-FXD .lpF ±10* 50VDC CER 



C 

A6C22 

0160-4835 

CAPACITOR-FXD .IpF ±10* 50VDC CER 



C 

A6C25 

0160-4835 

CAPACITOR-FXD .IpF ±10* 50VDC CER 


■ 

C 

A6C26 

0160-4835 

CAPACITOR-FXD .IpF ±10* 50VDC CER 


■ 

C 

A6C27 

0160-4835 

CAPACITOR-FXD .IpF ±10* 50VDC CER 



C 

A6C28 

0160-4836 

CAPACITOR-FXD JpF ±10* 50VDC CER 


■ 

► C 


1855-0570 

TRANSISTOR-FET 2SK523-LKL2 


1 

► C 

A6Q13 

1855-0570 

TRANSISTOR-FET 2SK523-LKL2 


6-8 

C 


0160-4835 

CAPACITOR-FXD .IpF ±10* 50VDC CER 



C 


0160-5269 

CAPACITOR-FXD 0.047pF +10* 50VDC CER 



c 

A7C6 

0160-4835 

CAPACITOR-FXD .IpF ±10* 50VDC CER 



c 

A7C7 

0160-4835 

CAPACITOR-FXD .IpF ±10% 50VDC CER 



c 

A7C9 

0160-4835 

CAPACITOR-FXD .IpF ±10* 50VDC CER 



c 

A7C10 

0160-4835 

CAPACITOR-FXD .IpF ±10* 50VDC CER 



c 

A7C11 

0160-4835 

CAPACITOR-FXD .IpF ±10* 50VDC CER 



c 

mmm 

0160-4835 

CAPACITOR-FXD .IpF ±10* 50VDC CER 



c 

BS9 

0160-4835 

CAPACITOR-FXD .IpF ±10* 50VDC CER 



► c 

A7C15 

0160-6406 

CAPACITOR-FXD ,068pF 



c 

A7C16 

0160-4835 

CAPACITOR-FXD .1pF ±10* 50VDC CER 



c 

A7C17 

0160-4835 

CAPACITOR-FXD .1pF ±10* 50VDC CER 



c 

A7C18 

0160-4835 

CAPACITOR-FXD .1pF ±10* 50VDC CER 



c 

A7C19 

0160-5269 

CAPACITOR-FXD 0.047pF +10* 50VDC CER 



c 

A7C20 

0160-5269 

CAPACITOR-FXD 0.047pF +10* 50VDC CER 



c 

A7C21 

0160-4835 

CAPACITOR-FXD .1pF ±10* 50VDC CER 



c 

A7C22 

0160-4835 

CAPACITOR-FXD .1pF ±10* 50VDC CER 



c 

A7C25 

0160-4835 

CAPACITOR-FXD .IpF ±10* 50VDC CER 



c 

A7C26 

0160-4835 

CAPACITOR-FXD .1pF ±10* 50VDC CER 



c 

A7C27 

0160-4835 

CAPACITOR-FXD .IpF ±10* 50VDC CER 



c 

A7C28 

0160-4835 

r 

CAPACITOR-FXD .IpF ±10* 50VDC CER 


6-9 


wmm 

1855-0570 

TRANSISTOR-FET 2SK523-LHL2 



Da 

■n 

1855-0570 

TRANS ISTOR-FET 2SK523-LKL2 


6-10 

c 

A8C7 

0160-4835 

CAPACITOR-FXD . 1 pF ±10* 50VDC CER 



c 

A8C8 

0160-4835 

CAPACITOR-FXD .1pF ±10* 50VDC CER 



c 

A8C16 

0160-4835 

CAPACITOR-FXD . 1 pF ±10* 50VDC CER 



c 

A8C17 

0160-4835 

CAPACITOR-FXD . IpF ±10* 50VDC CER 



c 

A8C25 

0160-4835 

CAPACITOR-FXD .1pF ±10* 50VDC CER 



c 

A8C27 

0160-4835 

CAPACITOR-FXD .IpF ±10* 50VDC CER 



c 

A8C28 

0160-4835 

CAPACITOR-FXD .IpF ±10* 50VDC CER 



c 

A8C29 

0160-4835 

CAPACITOR-FXD .IpF ±10* 50VDC CER 



c 

A8C30 

0160-4835 

CAPACITOR-FXD .IpF ±10* 50VDC CER 



c 

A8C40 

0160-4835 

CAPACITOR-FXD i/1 pF ±10* 50VDC CER 



c 

A8C41 

0160-4835 

CAPACITOR-FXD JlpF ±10* 50VDC CER 



c 

A8C43 

0160-4835 

CAPACITOR-FXD /.IpF ±10* 50VDC CER 



c 

A8C44 

0160-4835 

CAPACITOR-FXD/.IpF ±10* 50VDC CER 



c 

A8Q1 

5080-3830 , 

No change , 



c 

Wri - 

5080-3830, 

No change j 


i 

c 


5080-3830 

No change 


ii , 

l! - I !0 . 





















Change Page Note 



6 - 12 . 











Reference 

Desig¬ 

nation 





0C12 
0C13 
A10C15 
A10C16 
A10C17 
A10C23 
A10C24 
A10C25 
A10C31 




C26 
C28 
A11C29 
A11C30 
A11C51 


A12C9* 


A12R42* 

A12R56* 

A13C10 

A13C11 

A13C12* 


C6 

C9 


C ’ A18C2 , 
C I A18C3 



HP 

Part Number 


5080-3830 

5080-3830 

5080-3830 


0160-4835 

0160-4835 


0160-4835 

0*60-4835 

0160-4835 

0160-4796 

0160-4835 

0160-4835 

0160-4835 

0160-4835 

0160-4835 

0160-4835 

0160-4835 

0160-4835 

0160-4835 


5080-3830 

5080-3830 

5080-3835 

5080-3835 


0160-4835 
0160-4835 
0160-4835 
0’,60-4835 
0160-4835 


0160-4835 

0160-4835 

0160-4835 

0160-4835 

0160-4835 



0698-3540 
0757-0442 
0160-4835* 
0160-4835 
0160-4835 


0160-4834 

0160-4574 


0160-4835 

0160-4574 


Description 


No change 
No change 
No change 


CAPACITOR-FXD .IpF ±10% 50VDC CER 
CAPACITOR-FXD .IpF ±10% 50VDC CER 


FXD .IpF 
FXD .IpF 
FXD .1pF 
FXD 3.9pF 
FXD .IpF 
FXD .IpF 
FXD . 1 pF 
FXD .IpF 
FXD .IpF 
FXD .IpF 
FXD .IpF 
FXD .IpF 
FXD .IpF 


±10% 50VDC 
±10% 50VDC 
±10% 50VDC 
±0,25pF 
±10% 50VDC 
±10% 50VDC 
±10% 50VDC 
±10% 50VDC 
±10% 50VDC 
±10% 50VDC 
±10% 50VDC 
±10% 50VDC 
±10% 50VDC 


CAPACITOR 

CAPACITOR 

CAPACITOR 

CAPACITOR 

CAPACITOR 

CAPACITOR 

CAPACITOR 

CAPACITOR 

CAPACITOR 

CAPACITOR 

CAPACITOR 

CAPACITOR 

CAPACITOR 


No change 
No change 
No change 
No rhange 


CAPACITOR-FXD .IpF ±10% 50VDC CER 
CAPACITOR-FXD .IpF ±10% 50VDC CER 
CAPACITOR-FXD .IpF ±10% 50VDC CER 
CAPACITOR-FXD .IpF ±10% 50VDC CER 
CAPACITOR-FXD .IpF ±10% 50VDC CER 


CAPACITOR-FXD .IpF ±10% 50VDC CER 
CAPACITOR-FXD .IpF ±10% 50VDC CER 
CAPACITOR-FXD .IpF ±10% 50VDC CER 
CAPACITOR-FXD .1pF ±10% 50VDC CER 
CAPACITOR-FXD .IpF ±10% 50VDC CER 


CAPACITOR-FXD 20upF ±5% 300VDC MICA 


RESISTOR 15.4K 1% .125W F TC=0±100 
RESISTOR 10K 1% .125W F TC=0±100 
CAPACITOR-FXD .IpF ±10% 50VDC CER 
CAPACITOR-FXD .IpF ±10% 50VDC CER 
CAPACITOR-FXD .IpF ±10% 50VDC CER 


CAPACITOR-FXD .047uF ±10% 50VDC CER 
CAPACITOR-FXD lOOOpF 


CAPACITOR-FXD .IpF ±10% 50VDC CER 
CAPACITOR-FXD lOOOpF 


















































HP 

Part Number 


Description 


Change 


Page 


6-26 


Note 


C 

C 

C 


Reference 

Desig¬ 

nation 


T 


A21U4 

A21U5 

A21U6 


1820-1411 

1820-1411 

1820-1411 


IC LCH TTL LS D-TYPE 4-BIT 
IC LCH TTL LS D-TYPE 4-BIT 
IC LCH TTL LS D-TYPE 4-BIT 


6-28 


A31C6 


0160-4835 


CAPACITOR-FXD .1pF ±10* 50VDC CER 


6-29 


6-30 


C 

C 


A3401 

A34J2 


1200-0607 

1200-0607 


No change 
No change 


J5 


1510-0310 


No change 


6-17 


A11W1 


8159-0005 


RESISTOR-ZERO OHMS 22 AWG LEAD DIA 


6-23 


A18W1 


8159-0005 


RESISTOR-ZERO OHMS 22 AWG LEAD DIA 


6-19 


6-20 


C 

C 


A13C4 

A13C5 


0180-0229 

0180-0228 


CAPACITOR-FXD 33pF 
CAPACITOR-FXD 22pF 


C 

C 


A13R20 

A13U5 


0757-0453 

1820-0371 


RESISTOR 30.IK 1* .125W F TC=0±100 
IC GATE TTL H NAND TPL 3-INP 


6-4 


6-30 


A3CR11 


CR5 


1902-0552 


DIODE-ZNR 6.0V 


1884-0005 


DIODE: THYRISTOR (SCR) 50V 


New'item C: Change D: Delete A: Add 




i 









































